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(54) Abstract Tftle 

StablTizer mbctures comprising 8 sterically hindeivd amine 

(57) A stabinzer mixture contains 

(A) a sterically hindered amine compound, 

(B) an orpenlcaalt or Inorganic salt of Ca and 

an organic or inorganic salt of Ca and 



(A) 

(B) 
(O 
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G,2. tf n, is 2, is CrCijalkylene, C4-C,iallcenylene. xylylene. a divalent radical of an aBphatic. 
cydoaliphatic. araliphatic or aromatic dicartwxylic acid, dicarbamic acid or phosphorus- 
containing add or a divalent silyl radical, preferably a radical of an afiphatic dicarboxylic acid 
having 2 to 36 carbon atoms, or a cydoaliphatic or aromatic dicarboxylic add having 8-1 4 
carbon atoms or of an aliphatic, cydoaliphatic or aromatic dicarbamic add having 8-14 
carbon atoms, where each dicarboxylic add may be substituted in the afiphatic, 
cydoaliphatic or aromatic moiety by one or two -COOZij groups. 
Gi2. if n, is 3, is a trivalent radical of an aliphatic, cydoaliphatic or aromatic tricarboxylic add, 
which may be substituted in the aliphatic, cydoaliphatic or aromatic moiety by 
-COOZu. of an aromatic tricarbamic add or of a phosphorus-containing acid, or is a trivalent 
sllyl radical. 

and G„. if n, is 4. is a tetravalent radical of an aliphatic, cydoaliphatic or aromatic 
tetracartx)xylic add. 

The carboxylic add radicals mentioned above are in eadi case taken to mean radicals of the 
formula (-CO)/!, where x is as defined above, and the meaning of R arises from the 
definition ghren. 



Alkyi with up to 20 carbon atoms is. for example, methyl, ethyl. n^)ropyl. n-butyl. sec-butyl, 
tert-butyl. n-hexyl. n-octyl. 2-ethylhexyl. n-nonyl. n-deoyl. n-undecyl. n-dodecyl. 
n-tridecyl. n-tetradecyl, n-hexadecyi or n-octadecyl. 

Cs-Caalkenyl G„ can be. for example. 1-propenyl. allyl. methallyl. 2-butenyl. 2-pentenyl. 
2-hexenyl, 2-octenyl. or 4-tert-butyl-2-butenyl. 

Cs-Csalkynyi G^ is preferably propargyl. 

Cr-CiaaralkyI Gi, Is. in partkxiiar. phenethyl. espedally benryl. 

C,-C,eaikoxy G„ is, for example, methoxy. ethoxy. propoxy. isopropoxy. butoxy. isobutoxy. 
pentoxy. Isopentoxy. hexoxy. heptoxy. octoxy. decyloxy. dodecyloxy. telradecyfoxy. 
hexadecytoxy and octadecyloxy. Ce^Jt^alkoxy. In particular heptoxy and odoxy. is preferred. 



CrCecycloalkoxy Gn is, for example, cyclopentoxy, cyclohexoxy, cydoheptoxy, cydooctoxy, 
cydodecytoxy and cydododecyloxy. Cs-Cscydoalkoxy, in particular cydopentoxy and 
cydohexoxy, is prefen-ed. 

CrCgphenylalkoxy is, for example, benzyloxy. 

Ci-CsalkanoyI Gn is, for example, fomiyl, propionyi, butyryl, octanoyi, but preferably acetyl 
and Cs-GsalkenoyI Gu is in particular acryloyl. 

Ci-Ciealkanoyloxy Gn is, for example, formyloxy, acetyioxy, propionyloxy, butyrylo)^, 
valeryloxy, lauroyloxy, palmitoyloxy and stearoyloxy. 

Examples of several G12 radicals are given betow. 

If G12 is a monovalent radical of a carboxylic add, it is, for example, an acetyl, caproyt, 
stearoyi, acryloyl, methacryloyi, benzoyl or p-(3,5-di-tert-butyl-4-hydroxyphenyl)prDpionyl 
radical. 

If Gi2 is a monovalent silyl radical, it is, for example, a radical of the formula 
-(C|H^-Si(r)2Z", in whfeh j is an integer In the range from 2 to 5, and Z* and T, 
independently of one another, are C|-C4alkyl or Ci-C4alkoxy. 

If G 12 is a divalent radical of a dicarboxylic add. It is, for example, a malonyl, sucdnyl, 
glutaryl, adipoyi, suberoyi, sebacoyi, maleoyi, itaconyl, phthaloyi, dibutylmalonyl, 
dibenzylmalonyi, butyt(3,5<li*tert-buty1-4-hydroxybenzyl)malonyl or bicydoheptenedicarbonyl 
radical or a group of the formula 



V 
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If Gi2 is a trivalent radical of a tricart>oxylic add. ft is, for example, a trimellitoyl. citryl or 
nitriiotriacetyl radical* 

If Gi2 is a tetravalent radical of a tetracarboxylic add, it is, for example, the tetravalent 
radical of butane-1 ,2,3,4-tetracarboxyilc add or of pyromellitic add. 

If Gi2 is a divalent radical of a dicaitemic add, it is, for example, hexamethylenedicarbamoyi 
or 2,4-toluylenedicarbamoyf radical. 

Preference is given to compounds of the fomiula (la) in which G and G, are hydrogen, G^ is 
hydrogen or methyl, ni is 2 and G,2 is the diacyf radical of an aliphatic dicarl>oxylic add 
having 4-1 2 cart)on atoms. 

Examples of poiyalkylpiperidine compounds from this dass are the following compounds: 

1 ) 4-hydroxy-2,2,6,6-tetramethylpiperidine 

2) 1 -allyl-4-hydroxy-2,2.6,6-tetramethy|pipen'dine 

3) 1-benzyI-4-hydroxy-2,2,6,6-tetramethylpiperidino 

4) 1 "(4-tert-butyl-2.butenyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine 

5) 4-stearoyloxy-2,2,6,6-tetramethylpiperidine 

6) 1 -ethyl-4-saIicyloyloxy-2,2,6,6-tetramethylpiperidlne 

7) 4-methacryloyloxy-1 ,2,2,6,6-pentamethyIpiperidine 

8) 1 ,2,2.6,6-pentamethylpiperidin-4-yl S-(3.5-di-tert-butyl-4-hydroxyphenyl)propionate 

9) di(1-ben2yl-2,2,6.6-tetramethylpiperidin-4-yl) maieate 



10) di(2,2,6,6-tetramethylplperidin-4-yl) succinate 

11) di(2,2,6,6-tetramethylpiperidin-4-yl) glutarate 

12) di(2,2,6,6-tetramethyIpiperidin-4-yl) adipate 

13) di(2,2,6,6-tetramethyIpiperidin-4-yl) sebacate 

14) di(1,2,2.6,6-pentamethylpiperidin-4-yl) sebacate 

15) di(1,2.3.6-tetramethyl-2,6-diethyli)iperidin-4-yO sebacate 

1 6) di(1 -aIlyl-2,2,6.6-tetramethylpiporidin-4-yl) phthalate 

1 7) 1 -hydroxy-4-B-cyanoethoxy-2^,6,e-tetramethylpiperidine 

18) 1-acetyl-2,2,6,6-tetramethylplperidin-4-yl acetate 

1 9) tri(2;2.6,6-tetramethylplperidin-4-yO trimellitate 

20) 1-acryioyl-4-benzyloxy-2,2,6,6-tetramethy!piperidine 

21) di(2,2,6,6-tetramethylplperidin-4-yl) diethylmalonate 

22) di(1 ,2.2,6,6-pentamethylpiperidln-4-yO dibutylmalonate 

23) di(1,2,2,6,6-pentamethylplperidln-4-yO butyl(3,5-dHtert-biityl-4-hydroxybenzyI)malonate 

24) di(1-octyloxy-2A6,6-tetramethylpiperidin-4-yI) sebacate 

25) di(1 -cyclohexyloxy-2,2,6,6-tetramethylpiperidin-4-yl) sebacate 

26) hexane-1 \ff-bis{4-carbamoyloxy-lHfv*iityl-2,2,6,6-tetramethylplperidlne) 

27) to!uene-2\4'-bis-(4-carbamoyloxy-1 -n-propyl-2,2,6,6-tetramethylpiperidine) 

28) dimethyIbis(2,2.6,6-tetramethylpiperidin-4-oxy)sllane 

29) phenyltris{2A6.6-tetramethylplperidin-4-oxy)snane 

30) tris{1-propyI-2A6,6-tetramethylpiperidin-4-^) phosphfte 
30-a) tris(1-niethyl-2,2,6,6-tetramethylpiperidin-4-yl) phosphite 

31) tris(1-propyl-2,2,6,6-tetramethylpiperidin-4-yO phosphate 

32) phenyl bis(1,2,2,6.6.pentamethylplperidin-4-yl) phosphonate 

33) 4-hydroxy-1,2^,6.6-pentafnethylpiperidine 

34) 4-hydroxy-N-hydroxyethyl-2Z6.6-tetramethylpiperidine 

35) 4-hydroxy-N-{2-hydroxypropyl)-2.2,6,6-telramethylpiperidine 

36) 1 -gfycidyI-4-hydroxy-2.2,6,6-tetramethylpiperidine 

36-a) 1 ,2,3.4-tetraWs[2,2,6.6-tetramethytplperidin-4-yloxycarbonyl]butane 
36-b) 1 .2,3,4-tetrakis[1 ,2,2,6,6-pentamethylpiperidin-4-yloxycarbonyI]butane 
36-c) 2,2,6,6-telramelhylpiperldir>-4-ylo)cycart)onyl(Ci5-Ct7allcane) 




(bO A compound of the formula (lb) 




(lb) 



in which ng Is the number 1, 2 or 3, G. G, and Gi, are as defined under (a*). 
Q,3 is hydrogen, CrC,2alkyl, Cz-Cshydroxyalkyf, Cs-CTcydoalkyl. CrCBaralkyl, 
C,-C,8alkanoyl, Ca-CsalkenoyI, benzoyl or a group of the formula 
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G— CHj 



G— CHj- 




and Gi4, if n2 is 1, is hydrogen, Ci-Ciealkyl, Ca-Cealkenyl, Cs-CTcycloalkyI, Ci-C4alkyl which Is 
substituted by a hydroxyl, cyano, alkoxycarbonyl or carbamWe group, glycidyl, a group of the 
formula -CH2-CH(0H)-Z or of the formula -CONH-Z. In which Z is hydrogen, methyl or 
phenyl; 

Gu, if na is 2, is CrCiaalkylene, Ce-Cizarylene, xylylene, a -CH2-CH(OH)-CH2 group or a 
-CH2-CH(pH)-CH2-0-D-0- group, In which D Is C2-C,oalkylene, CVCisaryiene, 
C6-Ci2cycloalkylene, or, provided that Gis is not alkanoyi, alkenoyi or benzoyl, G^ can 
alternatively be 1-oxo-C2-Ci2alkylene, a divalent radical of an aliphatic, cydoallphatic or 
aromatic dicarboxylic acid or dicarbamic add or alternatively the group -CO, 
Gi4, if Ha is 3, is a group 



or, if n2 Is 1 , G,3 and G^ together can be the divalent radical of an aliphatic, cycloaliphatic or 
aromatic 1 ,2- or 1 ,3-dicarboxylic add. 

Some examples for the radicals Gi3, Gu and D are given below. 



X^CH.CH(OH)ChL- 

N N 




CH2CH(OH)CH2- 



Any alky! substituents are as defined above for (a*). 



Any Cs-Crcydoalkyl substituents are, in particular, cydohexyl. 



CrCsaralkyl G13 is. in particular, phenyletiiyl or espedally benzyl. 



Ca-Cghydroxyalkyl G,3 is, in particular, 2-hydroxyethyl or 2-hydro)cypropyI. 

C,-CtBalkanoyl da is. for example, formyl, acetyl, propionyl, butyryl, octanoyi, dodecanoyt, 
hexadecanoyl. octadecanoyi, but preferably acetyl, and CrCsaikenoyI G13 Is, in particular, 
acryloyt. 

C2-C8alkenyl Gu is, for example, allyl, methallyl, 2-butenyl, 2-pentenyI, 2-hexenyl or 
2-octenyt. 



Gu as a hydroxyl-, cyano-, alkoxycarbonyl- or carbamide-substituted CrC4alkyl can be, for 
example. 2-hydroxyethyl. 2-hydroxypropyl, 2-cyanoethyl, methoxycarbonylmethyl, 
2-ethoxycarbonylethyl. 2-amlnocartx>nylpropyl or 2-(dimethylaminocarbonyOethyl. 

Any CVCiaalkylene radicals are, for example, ethylene, propylene. 2.2-dimethylpropylene, 
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

Any Ce-Cisarylene substituents are, for example, o-, m- or p-phenylene, 1 ,4-naphthyIene or 
4,4-diphenylene. 

C6-Ci2cycloalkylene Is. In particular, cyctohexylene. 
Gi4 as 1-oxo-C2-Ci2a!kylene is preferably a group 



9 CH. 

II I 
-c — c — 

I 

CH3 



Preference is given to compounds of the formula (lb) in which r\2 is 1 or 2, G and G| are 
hydrogen, Gu is hydrogen or methyl, G,3 is hydrogen, Ci-Ct2alkyl or a group of the formula 
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and Qi4, in the case where n=1, is hydrogen or Ci-Ci2alky1, and, in the case where n=2, is 
Cz-Csalkylene or l-oxo-CVCaalkyiene. 

Examples of potyalkylpiperidine compounds from this class are the following compounds: 

37) N,N'-bis{2,2,6,6-tetramethylpiperidin-4-yl)hexamethylene-1 ,6-diamlne 

38) N.N -bis(2,2,6,6-tetramethy!piperidin-4-yl)hexamethylene-1 ,e-diacetamide 

39) bis(2,2.6,6-tetramethylpiperidin-4-yOamlne 

40) 4-benzoytamino-2^6,6*tetFamethytpiperidine 

41 ) N.N -bis(2.2,6,6*tetramethylpiperidin-4-yl)-N,N'-dibutyladipamide 

42) N,N-bis(2,2,6,6-tetramethylpiperidln-4-yO-N,N'KJicydohexyl-2-hydroxypropy^^ 
1,3-diamine 

43) N,N-bis(2,2,6,6-tetramethylpiperjdln-4-yl)-p-xylylenediamlne 

44) N,N-bis(2,2,6,6-tetramethylplperidln-4-yl)succinamide 

45) bis(2,2,6,6-tetramethylplperidin-4-yO N-(2,2.6,6-tetramethylpiperidin-4-yI>-B- 
aminodipropionate 

46) The compound of the formula 




47) 4*(bis-2-hydroxyethylamlno)-1 ,2.2,6,6-pentamethylpiperidine 

48) 4-(3-methyl-4-hydroxy-5-tert-butyl-benzamido)-2,2,6.6-tetramethylpiperidine 

49) 4-methacrylamido-1 ,2,2,6,6-pentamethylpiperidine 



49-3) 



,N ( N— H 

O H3C CH, 
(49-a-l) 



H,C 



or 



O H3C ^cHj 

(49-a-ll) 



49-b)N.f^,Nr'-tris[2.2,6.6-tetramethylplperidin-4-ylamino{2-^iydroxypropylene)]iso^ 

49K:)2K2,2,6,6-tetramethydplperidin^ylaniino)-2-(2.2.6,6-tetramethylpipericlin-4- 
ylamlnocarbonyl)propane 

49-d) 1 ,6-bis[N-(2,2,6,6-tetfamethylpiperidin-4-yl)fonnylamino]hexane 

HsC CH3 



HjC CH, 



O 
II 




N— H 



49-e) H— ^NH— CHg— CHg— C NH- 

CH3 HjC CH3 

(C) A compound of the formula (Ic) 




in which ng is the number 1 or 2, G, Gi and Gn are as defined under (a'), and Gts, if 03 is 1 , 
is CrCsalkylene. Cz-Cehydroxyalkylene or C4-C22acyloxyallcylene, and if na Is 2. Gts is the 
(-CH2)2C(CH2-)2 group. 

Cj-Cealkylene or Cj-Cehydroxyalkylene 6,5 is, for example, ethylene, 1-methylethyiene, 
propylene, 2-ethyIpropylene or 2-ethyl-2-hydroxymethylpropy!ene. 



C4-C22acyloxyalkylene G15 is, for example, 2-ethyl-2-acetoxymethylpropylene. 
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Examples of polyalkylpiperidine compounds from this dass are the following compounds: 



50) 9-aza-8,8,10,10-tetramethyi-1 ,5-dioxaspiro[5.5Iundecane 

51 ) 9-a2a-8,8,1 0, 1 0-tetramethyl-3-ethyl-1 ,5-dloxaspirot5.5]undecanB 

52) 8-aza-2,7.7.8.9,9-hexamethyl-1 ,4-dio)caspiro[4.5]decane 

53) 9-aza-3-hydroxymethyl-3-ethyl-8,8.9,10,10-pentamethyl-1 ,5-dioxaspiro[5.5]un- 
decane 

54) 9-aza-3-ethyl-3-acetoxymethyI-9-acetyl-8,8,1 0,1 0-tetramethyl-1 ,5-dioxaspiro[5^- 
undecane 

55) 2^,6,6-tetramelhyipiperidine-4-spiro-2'-(1 \3'-dioxane)-5 -spiro-5"-(1 ".3"-dioxane)- 
2"-spiro-4'"-(2"',2'",6"',6'"-tetramethyipiperidine) 

(d*) A compound of the fonmula (ld-1), (ld-2) or (ld-3), 
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(ld-3) 



in which ru is the number 1 or 2, Q, G, and G,i are as defined under (a*), 

Qie is hydrogen. C,-C«all<yl. allyl, benzyl, glyddyl or Cj-CBallcoxyalltyl. and 

G,7. if n* is 1. is hydrogen. C,-C,2alicyl. Ca-Csaflcenyl. CrCsaralkyl. Cs-CTcydoalicyl. 

CrC4hydroxyall<yl, CrCealltoxyallqrt, C6-C,oatyl. glyddyl or a group of the formula 

-(CH2)p-COO-Q or -(CH2)p-0-G0-Q. in whidi p is 1 or 2. and Q is C,-C4alkyl or phenyl, and 

Gi7. if n is 2. is CrC,2aikylene, C4-C,2all<enylene. CrCizarylene. a group of the formula 

-0H2-CH{OH)-CHrO-D'-0-CHrCH(OH)-CHr. in whIdi D' is Cj-Coali^ylene. CrC,sarylene, 

CerCizcydoalkylene or a group of the fonnula -CH2CH{OD")CH2-(OCHrCH(OD")CHa)r. in 

whidi D" is hydrogen. C-Cealicyl, allyl, benzyl. C2-C,jallcanoyl or benzoyl. 

T, and Ta. independently of one another, are hydrogen, C,-C,aalky! or unsubstituted or 

halogen- or Ci-C4alkyl-substituted Ce-Cioaiyl or CT-Csaralkyl. or 

T, and Tj together with the carbon atom bonding them form a C5-Ci4cydoalkane ring, 

A compound of the formula {ld-3) is preferred. 

Some examples of the several variables in the fontiulae (ld-1). (ld-2) and (ld-3) are given 
below. 

Any CrCiaalkyI substituents are. for example, methyl, ethyl, n-propyl. n-butyl. sec-butyl, tert- 
butyl, n-hexyl. n-octyl. 2-ethylhexyl. n-nonyl. n-decyl. n-undecyl or n-dodecyl. 

Any C,-C,8alkyl substituents can be, for example, the abovementioned groups and in 
addition, for example, n-tridecyl. n-tetradecyl. n-hexadecyl or n-octadecyl. 
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Any C2-C6alkoxyalkyl substituents are, for example, methoxymethyl, ethoxymethyl, 
propoxymethyl. tert-butoxymethyl, ethoxyethyl, ethoxypropy!, n-butoxyethyl, lert-butoxyethyl, 
isopropoxyethyl or propoxypropyl. 

Ca-CsHlkenyl G17 is, for example. 1-propenyl, ally!, methallyl, 2-butenyI or 2-pentenyl. 

CT-Cesralkyl G17, Tt and Tz are, In particular, phenethyl or especially benzyl. If and T2 
together with the carbon atonn fomi a cycloalkane ring, this can be, for example, a cycto- 
pentane. cydohexane, cyclooctane or cydododecane ring. 

CrC4hydroxyaikyl G17 is, for example, 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxybutyl or 
4-hydroxybuty!. 

CrCtoaryl G17, Ti and Ta are, In particular, phenyl or a- or p-naphthyl, which are 
unsubstituted or substituted by halogen or Ci-C4allcyl. 

CrCi2alkylene G17 is, for example, ethylene, propylene, 2,2*dimethylpropylene, 
tetramethylene, hexamethylene, octamethylene, decamethylene or dodecamethylene. 

C4-Ci2alkenylene G17 is, in particular, 2-butenylene, 2-pentenylene or 3-hexenylene. 

C6-Ci2arylene G17 is, for example, 0-, m- or p-phenylene. 1,4-naphthyIene or 
4,4*-diphenylene, 

CrCizalkanoyI D" is, for example, proplonyl, butyryl, octanoyi, dodecanoyi, but preferably 
acetyl. 

CrCioalkylene, Ce-Cisarylene or C6-Ci2cydoalkylene D' have, for example, one of the 
definitions given for D under (b'). 

Examples of poiyalkylpiperidine compounds from this dass are the following compounds: 

56) 3-benzyl-1 .3,8-triaza-7.7,9,9-tetramethylspiro(4.5]decane-2,4-dione 

57) 3-n-octyl-1 ,3,8-triaza-7,7,9,9-tetramethylsplro[4.5]decane-2,4-dlone 
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58) 3-alIyl-1 ,3,8-triaza-1 ,7 J,9.9-penlamethylspiro[4.5]decane-2,4-dione 

59) 3-glycidyl-1,3,8-triaza-77,8,9,9-pentamethylspiro[4.5]decane-2,4-dion 

60) 1 ,37,7,8,9,9-heptamethyl-1,3,8-triazaspiro[4.5]decane-2,4-dione 

61 ) 2-isopropyI-7,7,9,9-tetrajnethyl-1 •oxa-3,8-dia2a-4-oxospiro[4.51decan© 

62) 2,2-dibutyl-7,7,9,9-tetramethyl-1 -oxa-3.8-dia2a-4-oxospiro[4.5Jdecane 

63) 2,2,4,4-tetramethyl-7-oxa-3,20-dia2a-21 -oxodispiro[5.1 . 1 1 .23heneicosane 

64) 2-butyl-7,7,9,9-tetramethyI-1-oxa-4.8-diaza-3-oxospiro[4.5]decane and 
preferably: 

65) 8-acetyl-3-dodecyH ,3,8-triaza-7,7,9,9-tetramethylspiro[4.5Jdecane-2,4-dione 
and the compounds of the following fonnulae: 




2 
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CH3 H,C^^?^>' 

69-a) H— N I 

— f — N CH-CHjCOOC-H- 

"^c-T" II 

CH, O 

69-b) Mixture of 60 % by weight of h — N j 

CH3 O 

and 40% by weight of H — N j 

>^ C— N— CH,CH,COOC„H« 

CH3 o 



(e*) A compound of the fomnula (le) 




in which ns is the number 1 or 2, and Gib is a group of the fomnula 
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in which G and G^^ are as defined under (a*), and Gi and are hydrogen, methyl or, 
together, are a substituent =0, 
Els -O- or-ND"S 

A is Ca-Cealkylene or -{CHz^O- and 
Xi is the number 0 or 1, 

D'" is hydrogen, Ci-C,2alkyl, Ca^shydroxyalkyl or CrCTcycioalkyl, 

Gi9 is identical to Q,s or Is one of the groups -N(G2i)(G22), -OG23. -NCHXCHaOGja) or 

-N(CH20G23)2, 

G20. If n = 1 , is identical to Gie or G19 and, if n = 2, is an -E-D'^.E- group, in which D'^ is 

Cz-Cealkylene or Cs-Cealkylene which is intenijpted by 1 or 2 -NQa,- groups, 

Gai is C,-Ci2aikyl. cyclohexyl, benzyl or Ci-C4-hydroxyalkyl or a group of the formula 




G22 is CrCiaalkyI, cyclohexyl, benzyl or d-C^hydroxyalkyl, and 

G23 is hydrogen, CrCaalkyI or phenyl, or Gz, and Gza together are CrCsalkylene or 

C4-C50xaallcylene, for example -CHaCHa^-CHzCHr , or a group of the formula 

-CH2CH2.N(Gii)-CH2CH2-. 

Some examples of the several variables In the fomnula (le) are given below. 

Any C,"Ci2all<yl substituents are, for example, methyl, ethyl, n-propyl. n-butyl. sec-butyl, lert- 
butyl, n-hexyl, n-octyl, 2-ethylhexyl, n-nonyl, n-decyl, n-undecyl or n-dodecyl. 

Any hydroxyalky! substituents are, for example, 2-hydroxyethyl, 2-hydroxypropyl, 
3-hydroxypropyl, 2-hydroxybutyl or 4-hydroxybutyl. 
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Any Cs-Crcycloalkyl substituents are, for example, cydopentyl, cyclohexyl or cydoheptyl. 
Cydohexyl is preferred. 

Cj-Cealkylene A is, for example, ethylene, propylene, 2,2-dimethylpropylene, tetramethylene 
or hexamethylene, 

If 621 and 622 together are C4-C5alkylene or oxaalkylene, they are, for example, tetramethy- 
lene, pentamethylene or 3-oxapentamethylene. 

Examples of polyalkylpiperidine compounds from this class are the compounds of the 
following formulae: 




N N(CH,CH3)j 



n-C^Hj 




1^ 



•19- 
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where R is H — N 
H,C 




1 ? 

75) R— NH— (CHj),— N— (CHg)j— N— (CHj),-NH-R 

where R has the same meaning as In compound 74. 



R' 
I 



76) R'-NH— (CHj),— N— (CHj)j-N— (CHj),-NH-R' 




CH, R- R- CH, 

77) R'-N-(CH,)j-N— (CHj)a-N-(CH,),-N-R' 

where R' has the same meaning as in compound 76. 



78) 




HN CH, CHj CHj— 

N— ^ N-H 

n-CeH,, r^CH, 
CH, 



-•2 
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wherein G,t is as defined under (a*). 

A preferred example from this class is the following compound: 



.22- 




HgC CH, 



(g*) Oligomeric or polymeric compounds whose recurring structural unit contains a 2,2,6.6- 
tetraalkylpiperidinyl radical, in particular polyesters, pofyethers, polyamides, polyamines, 
polyuretiianes, polyureas, polyaminotriazines, poIy(meth)acrylates, poly(meth)acrylamides 
and copolymers thereof which contain such radicals. 

Examples of 2,2,6,6-polyalkylpiperidine compounds from this class are the compounds of 
the following fomnulae, vi^ere mi to mi4 is a number from 2 to about 200, preferably 2 to 
100, for example 2 to 50, 2 to 40 or 3 to 40 or 4 to 10. 

The meanings of the end groups which saturate the free valences in the oligortieric or 
polymeric compounds listed below depend on the processes used for the preparation of said 
compounds. The end groups can also in addition be modified after the synthesis of the 
compounds. 
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82) 



CH, 

LCH, 0 o 
3— K^N-CHi-CHj-O-C— (CH,)i-C 

CH, 



ma 



In the compounds 81 and 82, the end group bonded to the O- can be. for example, 
hydrogen or a group -C0-(CH2)rC00-Y or -CO-(CH2)4-COO-Y. respecth/ely. with Y being 
hydrogen or C,-C4all<yl and the end group bonded to the diacyi can be, for example, -0-Y 
a group 



or 



CH, 
L.CH, 

> ( N— CHj-CHj-GH 

Y"CH, 



CH, 



83) 



CHj 

L.CH,CH, o 
■NH-/^N— CHg--CH5--CHj-NH-C— 



CH, 



m. 



In the compound 83, the end group bonded to the amino residue can be. for example, a 



O 

II 

group — c 



— CI and the end group bonded to the diacyi residue can be, 



for example, CI. 
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9"3 



?H3 



HN — C-CHj— C— CHg 
CH3 CH3 



X. 




(CH,), 




rru 



84-2) 




In the compounds 84-1 and 84-2, the end group bonded to the triazine residue can be, for 
example, chlorine or a group 




and the end group bonded to the diamino group can be, for example, hydrogen or a group 
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"CI 



or 



N 



T 



N 



-CI 



CH3 

C — CHj— C — CH3 



I 

CH3 



N^N 
HN- 




CH, 



It may be convenient lo replace the chlorine attached to the triazlne by e.g. -OH or an amino 
group. Suitable amino groups are typically: pyrrolidln-l-yl, morpholino, -NHj, -NCC-Csalkylh 
and -NY'(Ci-C8aIkyI) wherein Y* is hydrogen or a group of the formula 




HjC CH, 




In the compound 85. the end group bonded to the 2^,6,6-tetramethylpiperidirv4-ylamino 
residue can be, for example, hydrogen and the end group bonded to ttie 

H,C CH, 
/-V 

2-hydroxypropyiene residue can be, for example, — n— < n — H 

H3C CH, 
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In the compound 86, the end group bonded to the -O- can be, for example, hydrogen or 
O CJtL o 

II I II 

C — C C — CXJHj and the end group bonded to the diacyl residue can be, for 

example, -OCHg or a. 



87) 



CH, 




O O 

II II 
O— C— (CHj)4-C- 



"s^ CH, 



In the compound 87, the end group txinded to the -O- can be, for example, hydrogen or 

O 
II 

— C — (CHj)< — C — OCH, and the end group bonded to the diacyl radical can be. for 
example, -OCHa or CI. 



88) 



CH, 

LCH, 0 CM. O 

r-K II I' ' II 

)— ( N—CHj-CHj— O— C—C C 

T^CH, i^H, 
CH, 



nift 
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In the compound 88, the end group bonded to the -O- can be, for example, hydrogen or 

O C.H. o 
II I ' II 

C — ^ C — OCH, and the end group Ironded to the diacyl radical can be, for 

example, -OCHs or CI. 




In the compound 89, the end group bonded to the -CHr can be. for example, hydrogen and 
the end group bonded to the ester residue can be, for example. 




H3C CH, 
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90) 




In the compound 90, the end group bonded to the -CHr can be, for example, hydrogen and 
the end group bonded to the ester residue can be, for example, 




In the compound 91, the end group bonded to the -CHr can be, for example, hydrogen and 
the end group bonded to the amide residue can be, for example. 
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In the compound 92, the end group bonded to the triazlne residue can be, for example, 
chlorine or a group 




and the end group bonded to the diamine residue can be, for example, hydrogen or a group 
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It may be convenient to replace the chlorine attached to the trfazine by e.g. -OH or an amino 
group. Suitable amino groups are typically: pyrrolidin-1-yl. morpholino, -NH2, -N(Ci-C8alkyl)2 
and -NY'(Ci-C8allcyl) wherein Y* Is hydrogen or a group of the fomiula 




H3C CH3 



Preferred is also a compound which corresponds to compound 92 wherein the 2»2,6,6- 
tetramethyl-4-piperidyt groups are replaced by 1 ,2,2,6,6-pentam6thyl-4-piperidyl groups. 




In the compound 93, the end group bonded to the diamine residue can be, for example, 
hydrogen and the end group bonded to the -CH2CH2- residue can be, for example, 
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"sC, CH, 

N— < N— H 

H,C CH, 



94) 




N — C— CHj— C 




m. 



14 



In the compound 94, the end group bonded to the diamino residue can be, for example, 
hydrogen and the end group bonded to the diacyl residue can be, for example, a. 



95) 



- R- Y ] 

— N-(CHj)j— N— (ChyH— 

-''"15 



In which R" is a group of the fomiula 



.JL. 



N 



CH3 




(95-1) 
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or the chain branching — (CHg)^— N 



'15 



R'" is a group of the formula (95-1). and 

m',5 and m"i5 are each a number from 0 to 200, preferably 0 to 100. in particular 0 to 50, with 
the proviso that m'^ + m"i5 is a number from 2 to 200, preferably 2 to 100, in particular 2 to 
50. in the compound 95, the end group t>onded to the diamine residue can be, for example, 
hydrogen and the end group bonded to the -CHaCHr group can be, for example, halogen, In 
particular CI or Br. 

Further examples for polymeric compounds are: 
1 ) A compound of the fomiula (96-1) or (96-11) 



CHj— CH— CHg— N 



OH 




'0 



(96-1) 
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wherein mte and mw* are a number from 2 to 50. 

During the preparation, the compounds of the fom>ulae (96-1) and (96-11) can be obtained 
together as a mixture and therefpre. can also be employed as such. The (96.|):(96-ll) weight 
ratio is. for example, from 20:1 to 1:20 or from 1:10 to 10:1. 

In the compounds of the fom,ula (96-1). the temilnal group bonded to the nitrogen can be for 
example, hydrogen and the temiinal group bonded to the 2-hydroxypropyfene radical can be. 
for example, a 




group. 

In the compounds of the formula (96-11). the tennlnal group bonded to the 
dimethylene radical can be. for example. -OH. and the terminal group bonded to 
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the oxygen can be, for example, hydrogen. The terminal groups can also be 
potyether radicals. 

2) A compound of the formula (97) 



II II _/-\r-o, 

C— Q«— CH G„ CH-6„-C— O— G»-< Y /—^—^ 

I O— ' > — o 



(97) 



o=c 

I 

o 



c=o 

I 

o 



H,C 
H,C 



: Y CH, H,c y ^ 
©11 o., 



^CH. 



— Jm. 



17 



wherein G24. G25, G26. 627 and Gaa, independently of one another, are a direct bond or 
Ci-Cfoalkylene, Gn is as defined under (a*) ard mi7 is a number from 1 to 50. 

In the compound of the formula (97), the end group bonded to the >G=0 group can be. for 
example, 




HjC CH3 



and the end group bonded to the oxygen can be. for example 
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Preferred are the following two compounds: 



-C CH,-CH- 



0=C 



and 



II c«. 

o^ n 
---».-c..-«,-K 3^ )_i 



C=0 



: y ^CH,H.c^N^, 



I O 



I 



(97-1) 



— im. 



17 



-C CH,-CH- 

I 

o=c 



II «. 
II p-\/-° p 

-CH-a,-c-o-c„.-c-< -)(^ >- -CH.. 



c=o 



CH, 



o I 



I ° 



CH, 



CH, 
OH, 



CH, 



(97-11) 



m 



17 



wherein the mean value of is 2.5. 



-36- 



3) A compound of the formula (98) 



CH, 
1^ 

CK— C— CHg— CH- 



(98) 



"^18 



in which approximately one third of the radicals R*^ are -C2I-I5 and the others are a group 



CH, 



CH, 



and mis is a number in the range from 2 to 200, preferably 2 to 100, in p£uticular 2 to 50. 



In the compound (98), the end group bonded to the -CHa- residue can be, for example, 
hydrogen and the end group bonded to the •CH(C02R"')- residue can be, for example, 
-CH=CH-COOR^ 



4) A compound of the formula (99) 
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m which Q„ is as defined under (a*). G« and G„. Independently of one another, are a direct 
bond or a -N{X,)-CO-XrCO-N(X3). group, where X, and X3, Independently of one another 
are hydrogen. C-Calkyl. CrC„cycloalkyl. phenyl. CrCBphenylalkyI or a group of the 
fonnuia(99-1) 



(99-1) 



and X, is a direct bond or C-C^alkylerie. Gy, G„. g« and G35, independently of one 
another, are hydrogen. C-Caoalkyl. Cs-Ci^doalkyl or phenyl. Q« is hydrogen. C-Caoalkyl. 
CrC,2cycloalkyl. CrCphenylalkyl. phenyl or a group of the formula (99-1). and m,, is a 
number from 1 to 50. 



In the compounds of the fomiula (99). the end group bonded to the 2.5-dioxopyrrolidine ring 
can be. for example, hydrogen, and the end group bonded to the -CiG^KG^sh radical can 
be, for example, 



•38- 



or 




HjC' I CH, 



Examples of the compounds of the fomnula (99) are: 



O^N^O 



H 

I 



H 




H3C 



-CHj C 



CH, 



CH, 




(CHg) 



17-ei 



CH, 



CH, 



H,C y CH, 



(99-1) 



— imi9 



CH, 

I 

■CHj — C— 



HaC 
H3C 





r 

■CHj C— 



CH, 



CH, 




(99-11) 
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(99-111) 



wherein Q,, is hydrogen or methyl, and mis is a number from 1 to 25. 

5) A product obtainable by reacting an intermediate product, obtained by reaction of a 
polyamlne of the formula (lOOa) with cyanuric chloride, with a compound of the formula 
(100b) 




(100b) 



in which m'jo, m"2o and m"'ao. independently of one another, are a number from 2 to 12, 
Gae is hydrogen, C,-C,2all<yl. CyOiacycloalkyl. phenyl or CT-Cjphenylalkyl. and 
G„ is as defined under (a*). A prefenred product has the Chemical Abstracts-CAS No. 
136 504-96-6 (Compound 100-A). 
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In general, the above reaction product can be represented for example by a conrtpound of 
the formula 100-1, 100-2 or 100-3. It can also be in the form of a mbcture of these three 
compounds. 




(100-1) 



HN- 



>6 



JL X 



a,. 



(100-2) 



20 
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N N 



H,C 
H,C 



H,C^ 



N CH, H,C N CH, H,C N ^ CH,H,C N ^ CH, 



>20 



(100-3) 



A preferred meaning of the fomiula (1(K)-1) is 




A prefen-ed meaning of the formula (100-2) is 
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HN (CHJJ N . 

VY]^CH, N (CH,); N H 



A preferred meaning of the formula (100-3) is 




In the above formulae 100-1 to 100-3, Is preferably 1 to 20. 
6) A compound of the formula (101) 
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I 

Si O- 




(101) 



in which Gn is as defined under (a*), G37 is Ci-CioalkyI, CrCiacycIoalkyl. Ct-C4alky|. 
substituted GrCizcycloalkyl. phenyl or C,-Cioall<yl-substituted phenyl, 633 is CVCioalkylene 
and mgi is a number from 1 to 50, 

In the compounds of the formula (101). the terminal group bonded to the silicon atom can 
be, for example, (637)381-0-. and the terminal group bonded to the oxygen can be, for 
example, -81(637)3. 



The compounds of the fomiula (101) can also be In the fonn of cyclic compounds if mj, is a 
number from 3 to 10, i.e. the free valences shown in the stmctural formula then form a direct 
bond. 



An example of a compound of the formula (101) is 
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Si— O 



(101-i) 



O 



H3C 




CH3 



CH3 



H 



wfth m2i being a number from 1 to 20. 

In the above shown oligomeric and polymeric compounds, 

examples of alkyl are methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, 2- 
ethylbutyl, rvpentyl, isopentyl, 1-methylpentyi, 1,3-dimeth/butyl, n-hexyl, 1-methyihexyl, n- 
heptyl, isoheptyl, 1.1,3,3-tetramethylbutyl, 1-methylheptyl, 3-methylheptyl, n-octyl, 2-ethyl- 
hexyl, 1,1,3-trimethylhexyi, 1,1,3,3-telramethylpentyl, nonyl, decyi, undecyl, 1-methylundecyl, 
dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, 
heptadecyl, octadecyl, eicosyl arKJ docosyl; 

examples of cydoalkyl are cydopentyi, cydohexyi, cydoheptyl and cydooctyl; 
an example of CrCophenylalkyI Is benzyl; and 

examples of alkylene are ethylene, propylene, trimethylene, tetramethylene, 
pentamethytene, 2,2-dlmethyltrimethylene, hexamethylene, trimethylhexamethylene, 
octamethylene and decamethylene. 

{W) A compound of the fonfnula (Ih) 
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G— 



CH3 Q 

CH3 



^14 



(Ih) 



in which ne is the number 1 or 2, G and Gi, are as defined under (a% and G14 is as defined 
under (b'), but Gu cannot be -CONH-Z and -CH2-CH(OH)-CH2-O.D-0-, 

Examples of such compounds are the following: 




00 A compound of the formula (li) 



T 



wherein the radicals G39, independently of one another, are a group of the formula (li-1) 



®^ H,C CH3 

in which G40 is Ci-Ci2alkyl or C5-Ci2cycloalkyl, G41 is Cz-C^alk^ene and 042 Is hydrogen. 
Gi-CBallcyl, -O", -CHaCN, Cg-Cealkenyl, CT-Csphenylalkyl, Cr-CsphenylalkyI which is 
substituted on the phenyl radical by Ci-C4alicyl; or Gi-Csacyl. 

Allcyl is for example Ci-C4alkyl, In particular methyl, ethyl, propyl or butyl. 

Cydoalkyl is preferably cyclohexyl. 

Alkylene is for example ethylene, propylene, trimethylene, tetramethylene, pentamethylene, 
2,2-dimethyltrimethylene or hexamethylene. 

Alkenyl Is preferably allyl. 

PhenylalkyI is preferably benzyl. 

Acyl is preferably acetyl. 



Examples of compounds from this dass are the compounds of the following formulae: 
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H3C— N N— CH2CH2— N 

106) 

H3C CH3 




The sterically hindered amine compound (component (A)) is preferably one of the above 
compounds 1 to 106. The compounds 5, 10, 13, 14, 24, 25. 36-a, 36-b, 36-d. 49-a-l. 49-e, 
63, 75, 76, 80-a, 81, 84-1, 84-2, 92, 93, 96-1, 96-11, 97-1, 97-11, 99-1, 100-A, 101-1, 105 and 
106 are of interest. The compounds 13, 14, 36-a. 36-b, 36-d, 76, 81, 84-1, 96-1, 96-11, 100-A, 
101-1. 105 and 106 are preferred. The compounds 13, 14, 36-d, 81, 84-1, 96-1, 96-11. 100-A, 
101-1. 105 and 106 are particularly prefen^ed. 



Examples of an organic salt of Ca are Ca-stearate, Ca-laurate, Ca-lactate and Ca-stearoyl- 
lactate. 



Examples of an inorganic salt of Ca are CaO and Ca(OH)2. 

The organic salt of zinc or magnesium defined in component (C) is preferably a compound 
of the fomiula MeU in which Me is zinc or magnesium and L is an anion of an organic acid 
or of an enol. The organic acid can, for example, be a sulfonic acid, sulflnic add, phosphonic 
acid or phosphinic acid, but is preferably a carboxylic acid. The acid can be aliphatic, 
aromatic, araliphatic or cycloaliphatic; it can be linear or branched; it can be substituted by 
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hydroxyl or alkoxy groups; it can be saturated or unsaturated and it preferably contains 1 to 
24 carbon atoms. 

Examples of carboxylic adds of this type are formic, acetic, propionic, butyric, isobutyric, 
capriole, 2-etliylcaproic, caprylic, capric. lauric, palmitic, stearic, behenic, oleic, lactic, 
ridnoleic, 2-ethoxypropionic, benzoic, salicylic, 4-butyIbenzoic, toluic, 4-dodecylben2oic, 
phenylacetic, naphthylacetic, cydohexanecartx)xylic, 4-butylcydohexanecarboxylic or 
cydohexylacetic add. The cartwxylic add can also be a technical mixture of carboxylic 
adds, for example technical mixtures of fatty adds or mixtures of alkylated berizoic adds. 

Examples of organic adds containing sulfur or phosphorus are methanesuifonic, 
ethanesulfonic. a,a-dimethylethanesulfonic, n-butanesutfonk:, n-dodecanesulfonic. 
benzenesulfonlc. toluenesulfonic, 4-nonyibenzenesulfonlc, 4-dodecyibenzenesulfonic or 
cyclohexanesulfonic add, dodecanesutfinic, benzenesulfinic or naphthalenesulfinic add, 
butylphosphonic add, phenylphosphonic add, monomethyl or monoethyl 
phenylphosphonate, monobutyl benzylphosphonate, dibutylphosphlnic add or 
diphenylphosphlnic add. 

If L is an enolate anion, it is preferably an anion of a p^icarbonyl compound or of an 
o-acylphenol. Examples of p-dfcarbonyl compounds are acetylacetone, benzoylacetone, 
dibenzoylmethane, ethyl acetoacetate, butyl acetoacetate, lauryl acetoacetate or 
a-acetylcydohexanone. Examples of o-acy!phenols are 2-acetylphenol, 2-butyroylphenol, 
2-acetyl-1-naphthol, 24)enzoylpheno! or salicylaldehyde. The enolate is preferably the anion 
of a p-dicarbonyl compound having 5 to 20 carbon atoms. 

Organic salts of zinc or magnesium are preferably an acetylacetonate or an aliphatic 
monocarboxylate having, for example, 1 to 24 carbon atoms. Magnesium acetate, taurate 
and stearate, zinc formate, acetate, oenanthate, laurate and stearate as well as zinc 
acetylacetonate and magnesium acetylacetonate are some of the particular preferred 
examples. 

Zinc stearate, magnesium stearate. zinc laurate, magnesium laurate, zinc acetylacetonate. 
magnesium acetylacetonate, zinc acetate and magnesium acetate are of spedal interest. 
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The Inorganic salt of zinc or magnesium is for example 

zinc oxide, magnesium oxide, zinc hydroxide, magnesium hydroxide, or 

a carbonate containing compound such as 

• Zn-hydroxide-carbonate, Mg-hydroxide-carbonate, dolomite, e.g a Ca/Mg carbonate such 
as ®Microdol Super from ^Miao Minerals; or 

• a natural or synthetic hydrotaicite. 

The natural hydrotalcite is held to possess a staiclure MgsAl2(OH)i6CX53 • 4 H2O. 
A typical empirical fonnula of a synthetic hydrotalcite is 

Al2Mg4^0Hi,j6C03(i^ • x HaO. 
Examples of the synthetic product include: 

Mgo.7Alo3(OH)2(C03)o.i5 ' 0.54 HaO, 

Mg4^2(OH),3C03 • 3.5 HjO, or 
Mg4^AI(OH)iz4C03. 

Preferred synthetic hydrotalcites are L-55Frtl from •rEHEIS as well as «iHT-4A and 
•DHT-4A from ^Kyowa Chemical Industry Co. 

A preferred embodiment of this invention relates to a stabilizer mixture wherein 
component (C) is hydrotalcite. dolomite, Zn-hydroxide-carbonate. Mg-hydroxide-carbonate, 
Zn-oxide. l\4g-oxide, Zn-hydroxide. Mg-hydroxide, Zn-stearate. Mg-stearate, Zn-laurate. 
Mg-laurate, Zn-acetylacetonate, Mg-acetylacetonate, Zn-acetate or Mg-acetate. 

The following combinations of components (B) and (C) are particularly prefen-ed: 

• Ca oxide and Mg stearate 

• Ca oxide and Zn stearate 

• Ca oxide and hydrotalcite (•DHT-4A) 

• Ca hydroxide and Mg stearate 

• Ca hydroxide and Zn stearate 

A further preferred embodiment of this invention relates to a stabilizer mixture containing 
additionally 
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(D1) a pigment or 

(D2) an UV absorber or 

(D3) a pigment and an UV absorber. 

The pigment (component (D1)) may be an inorganic or organic pigment. 

Examples of Inorganic pigments are titanium dioxide, zinc oxide, carbon black, cadmium 
sulfide, cadmium selenide, chromium oxide, iron oxide, lead oxide and so on. 

Examples of organic pigments are azo pigments, anthraqulnones, phthalocyanlnes, 
tetrachlorolsoindolinones, quinacridones, isoindolines, perylenes, pyn-olopynDles (such as 
Pigment Red 254) and so on. 

Ail pigments descnl)ed in "G§chter/MQIier Plastics Additives Handbook, 3rd Edition, Hanser 
Pubnshers. Munich Vienna New York", page 647 to 659. point 1 1 .2.1 .1 to 1 1 .2.4.2 can be 
used as component (D1 ). 

A particularly preferred pigment Is titanium dioxide, opttonally in combination with an organic 
pigment. 

Examples of such organic pigments are: 

C.L (Colour Index) Pigment Yellow 93, C.I. Pigment Yellow 95, C.I. Pigment Yellow 138, C.l. 
Pigment Yellow 139, C.l. Pigment Yellow 155, C.l. Pigment Yellow 162, C.l. Pigment Yellow 
168. C.l. Pigment Yellow 180, C.l. Pigment Yellow 183, CI. Pigment Red 44. C.l. Pigment 
Red 170, C.L Pigment Red 202, C.l. Pigment Red 214, C.l. Pigment Red 254, C.l. Pigment 
Red 264, C.l. Pigment Red 272, C.l. Pigment Red 48:2, C.l. Pigment Red 48:3, C.l. Pigment 
Red 53:1. C.l. Pigment Red 57:1, C.L Pigment Green 7, C.L Pigment Blue 15:1, C.L 
Pigment Blue 15:3 and C.L Pigment Violet 19. 

Examples of the UV absorber (component (D2)) are a 2-(2'-hydroxyphenyl)ben20triazole, a 
2-hydroxyben2ophenone, an ester of substituted or unsubstituted benzoic add, an acrylate, 
an oxamide, a 2-(2-hydroxyphenyl)-1 ,3,5-tria2ine, a monobenzoate of resorclnol or a 
fomnamidine. 
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The 2-(2'-hydroxyphenyOben2otria2ole is e.g. 2-(2'-hydroxy-5'-methyIphenyl)-ben20triazole, 
2-(3\5'-dl-t6rt-butyl-2'-hydroxyphenyl)ben2otriazole. 2-(5'-tert-butyI-2'-hydroxyphenyl)ben20- 
triazole, 2-(2'-hydroxy-5 -(1 ,1 ,3,3-tetramethylbutyl)phenyl)ben20tria2ole, 2-(3',5'-dkert-butyl- 
2 -hydroxyphenyl)-5-chloro-ben2otriazoIe, 2-(3 -tert-butyl- 2'-hydroxy-5'-methylphenyO-5- 
chloro-benzotriazole, 2-(3-sec-butyl-5'-tert-butyl-2'-hydroxyphenyl)benzotria2ole^ 2-(2'- 
hydroxy-4'-octyloxyphenyl)ben2otria20le, 2-(3\5'-di-tert-amyl-2'-hydroxyphenyOben2olriazole, 
2-(3\5'-bis-(a,a-dimethylben2yl)-2'-hydroxyphenyl)ben2otrla2ole. mixture of 2-(3'-tert-butyl-2*- 
hydroxy-5-{2K)ctyloxycarbonylethyl)phenyl)-5K:hloro4)en20trla2ol^ 2-(3'-tert-butyl-5'-[2-(2- 
ethyIhexyloxy)-carbonylethy[]-2'-hydroxyphenyO-5-chloro4)enzo^ 
hydroxy-^'.(2-methoxycarbonylethyl)phenyl)-5-chloiT>4>en20tria^ 2-(3'-tert-butyl-2'" 
hydroxy-5'-(2-methoxycarbonyiethyl)phenyI)ben20tria20le, 2-(3Mert-butyl-2'-hydro)cy-5'-(2- 
ortyIoxycarbonyIethyl)phenyI)ben20triazole,2-(3'-tert-butyl-542-(2^ 
ethyl}-2'-hydroxyphenyl)benzotriazole. 2-(3'-dodecyl-2*-hydroxy-5'-methylphenyI)benzotri- 
a20le, 2-(3'-tert*utyl-2-hydroxy-5'K2-isc>oclyloxycafbonylethyl) 2,2- 
methylene-bisl4-(1,1 ,3.3-tetramethylbutyl)-6-ben20trla2ole-2-yIphenoI] or the transesterifica- 
tion product of 2-[3'-tert-butyl-5'-(2-rnethoxycarbonyiethyl)-2*-hydro)cyphenyn-2H-benzo 
azole with polyethylene glycol 300; [R-CH2CHrCOO(CH2)3-]2 where R = 3'-tert-butyl-4'- 
hydroxy-5-2m)enzotria2ol-2-ylphenyl. 

2-(3\5'-Di-tert-butyl-2'-hydroxyphenyl)-5-chtoro-benzotria2ole,2-K3'-^^ 
methylphenyl)-5-chloro-ben20triazole and 2-(3',5'-di-tert-amy!-2*-hydroxyphenyl)- 
ben2otriazole are preferred. 

The 2-hydroxybenzophenone is for example the 4-hydroxy, 4-methoxy, 4-octyIoxy. 4-decyl- 
oxy, 4Kk>decyloxy, 4-benzyloxy, 4.2\4'-trihydroxy or 2'-hydroxy-4,4'-dimethoxy derivatives. 

2-Hydroxy-4-octyloxyben2ophenone Is preferred. 

The ester of a substituted or unsubstituted benzoic acid is for example 4-tert-butyi-phenyi 
salicylate, phenyl salicylate, octylphenyl salicylate, dibenzoyi resordnol, bis(4-tert"butylben- 
zoyl) resordnol. benzoyl resorcinol, 2,4-di-tertbutylphenyl 3,5-di-tert-butyl-4-hydroxyben20- 
ate, hexadecyl 3,6-di-tert-butyl-4-hydroxyben2oate, octadecyl 3,5-<Ji-tert-butyl-4-hydroxy- 
benzoate or 2-methyl-4.6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate. 



-52- 



2,4-Di-tert-butylphenyl 3,5-di-tert-bLity1-4-hydroxybenzoate and hexadecyl 3.5-di-tert-butyl-4- 
hydroxybenzoate are preferred. 

The acrylate is for example ethyl a-cyano-p.^-diphenyiacrylate, Isooctyl a-cyano-p.p-di- 
phenylacrylate, methyl a-carbomethoxydnnamate, methyl a*cyano-P-methyl-p-methoxy- 
cinnamate. butyl a-cyano-p-methyl-p-methoxy-clnnamate, methyl a-carbomethoxy-p- 
methoxydnnamate or N-(^-cart}omethoxy-P-cyanovinyl)-2-methyiindoline. 

The oxamlde Is for example 4,4'-d]octyloxyoxanilide, 2,2'-diethoxyoxanillde, 2.2'-d]octyloxy- 
5,5*-di-tert-butoxaniIide, 2^-didodecyloxy-5,5'-<lMert-butoxanlllde/2-ethoxy-2'-ethyloxarillide, 
N.N'-bis(3-dimethytamlnopropyi)oxamide, 2-ethoxy-5-tert-butyl-2'-ethoxaninde or its rnixture 
with 2-ethoxy-2*-ethyl-5,4'<ll-tert-butoxannide or mfaclures of ortho- and para-methoxy- 
disubstituted oxanilides or mbctures of o- and p-ethoxy<iisubstltuted oxanilldes. 

The 2-(2-hydroxyphenyl)-1.3,5-triazine is for example 2,4,6-tris(2-hydroxy-4-octyloxyphenyI)- 
1,3,5-triazine, 2-(2-hydroxy-4-octyloxyphenylHt6-bis(2,4KJimethylphenyl)-1,3,S^ 2- 
(2.4-dihydroxyphenyl)-4,6-bls(2,4-dlmethylphenyl)-1 ,3,5-triazIne, 2,4-bis(2-hydroxy-4-propyl- 
oxyphenyl)-6-(2,4-dimethylphenyO-1 ,3,5-tria2ine, 2-(2-hydroxy-4-octyloxyphenyl)-4.6-bis(4- 
methylphenyl)-1 ,3,5-tria2lne, 2-(2-hydroxy-4-dodecyloxyphenyl)*4.&^N2,4<Gmethylphenyl)- 
1,3,5-triazine, 2-{2-hydroxy-4-tride(yloxyphenylH.6-bis(2,4-dimethylphenyl)-1,3,5-tria2lne, 2- 
[24iydroxy-4-(2-hydroxy-3-butyloxy-propoxy)phenyl]-4.6-bis(2,4-dimethyl)-1 ,3,5-triazlne, 2-[2- 
hydroxy-4-(24iydroxy-3-octyloxy^)ropyloxy)phenylH.6-bls(2,4Kl]methyO-1 ,3,5-tria2lne, 2-[4- 
(dodecyloxy/tridecyloxy-24iydroxypropoxy)-24iydroxy-phenyI]-4,6-bis{2,4-dimethylpheny^ 
1 ,3,5-tria2ine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propbxy)phenyl]-4.W)ls(2,4-dlmethyl- 
phenyl)-1,3,5*triazine, 2-{2-hydroxy-4-hexyIoxy)phenyl-4,6-diphenyl-1 ,3,5-triazine. 2-(2- 
hydroxy-4-methoxyphenyl)-4,6-diphenyl-1 ,3,5-trlazlne, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2- 
hydroxy-propoxy)phenyl]-1,3,5-lriazlne or 2-{2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phe- 
nyl-1,3,5-triazlne. 

2-(2-Hydroxy-4-octyloxyphenyI)-4,64)is(2,4-dimethylphenyI)-1,3,5-triazlne and 2-(2-hydroxy- 
4-hexyloxy)phenyl-4,6-diphenyl-1,3,5-triazlne are preferred. 



The monobenzoate of resordnol is for example the compound of the formula 
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The fomnamidine is for example the compound of the fomfiula 




The UV absorber is in particular a 

2-(2 -hydroxyphenyl)ben20tr5azole, a 2-hydroxyben2ophenone or a hydroxyphenyltriazine. 

The stabilizer mixture according to the present invention is useful for stabilizing polyolefins 
against degradation Induced by light, heat or oxidation. Examples of suitable polyolefins are 
shown in the following. 

1. Polymers of monoolefins and diolefins, for example polypropylene, polyisobutylene, 
polybut-1-ene, poly-4-methylpent-1-ene, polyisoprene or polybutadiene, as well as polymers 
of cydooiefins, for instance of cyclopentene or norbomene, polyethylene (which optionally 
can be crosslinked), for example high density polyethylene (HOPE), high density and high 
molecular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight 
polyethylene (HDPE-UHMW). medium density polyethylene (MDPE), low density polyethy- 
lene (LDPE), linear low density polyethylene (LLDPE), branched low density polyethylene 
(BLDPE). 

Polyolefins, i.e. the polymers of monoolefins exemplified in tiie preceding paragraph, prefe- 
rably polyethylene and polypropylene, can be prepared by different, and especially by fhe 
following, methods: 

a) radical polymerisation (normally under high pressure and at elevated temperature). 

b) catalytic polymerisation using a catalyst that nonnalty contains one or more than 
one metal of groups IVb, Vb, VIb or VIII of the Periodic Table. These metals usually 
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have one or more than one ligand, typically oxides, halides, alcoholates, esters, 
ethers, amines, alkyls, alkenyis and/or aryls that may t>e either n- or a-coordinated. 
These metal complexes may be in the free form or fixed on sut)strates, typically on 
activated magnesium chloride, titanium(lll) chloride, alumina or silicon oxide. These 
catalysts may be soluble or insoluble in the polymerisation medium. The catalysts 
can be used by themselves in the polymerisation or further activators may be used, 
typically metal alkyls, metal hydrides, metal alkyi halides, metal alkyi oxides or metal 
alkyloxanes, said metals being elements of groups la, lla and/or Ilia of the Periodic 
Table. The activators may be modified conveniently with further ester, ether, amine 
or silyl ether groups. These catalyst systems are usually temfied Phillips, Standard 
Oil Indiana, Ziegler (-Natta), TNZ (DuPont), metaDocene or single site catalysts 
(SSC). 

2. Mixtures of the polymers mentioned under 1), for example mixtures of polypropylene with 
polyisobutylene, polypropylene with polyethylene (for example PP/HDPE, PP/LDPE) and 
mixtures of different types of polyethylene (for example LDPE/HDPE). 

3. Copolymers of monoolefins and diolefins with each other or with other vinyl monomers, 
for example ethylene/propylene copolymers, linear low density polyethylene (LLDPE) and 
mixtures thereof with low density polyethylene (LDPE), propylene/but-1-ene copolymers, 
propylene/isobutylene copolymers, ethylene/but-1-ene copolymers, ethylene/hexene copo- 
lymers, ethylene/methylpentene copolymers, ethylene/heptene copolymers, ethyiene/octene 
copolymers, propylene^utadiene copolymers, isobutylene/isoprene copolymers, ethy- 
lene/alkyl acrylate copolymers, ethylene/alkyi methacrytate copolymers, ethylene/vinyl 
acetate copolymers and their (x>polymers with carbon monoxide or ethyiene/acrylic add 
copolymers and their salts (ionomers) as well as terpolymers of ethylene with propylene and 
a diene such as hexadiene, dicydopentadiene or ethylidene-nort>omene: artd mbctures of 
such copolymers with one another and with polymers mentioned in 1) above, for example 
polypropylene/ethylene-propylene copolymers. LDPE/ethylene-vlnyl acetate copolymers 
(EVA), LDPE/ethylene-acrylic add copolymers (EAA), LLDPE/EVA, LLDPE/EAA and alter- 
nating or random polyalkylene/carbon monoxide copolymers and mixtures thereof with other 
polymers, for example polyamides. 
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The invention therefore also relates to a composition containing a polyolefin and 
the stabilizer mixture as described herein and to a method for stabilizing a 
polyolefin against degradation induced by light, heat or oxidation, which comprises 
incorporating Into the polyolefin the stabilizer mixture. 

The polyolefins listed above under point 1 are preferred. Polyethylene and polypropylene as 
well as a polyethylene copolymer or a polypropylene copolymer are partlculariy preferred. 

The invention furthermore relates to a composition comprising a polyolefin and a stabilizer 
mbcture containing 

(A) a sterically hindered amine compound selected from the group consisting of 

the compounds 13, 14, 36-a, 36-b, 36-d, 96-1. 96-li, 100-A, 101-1, 105 and 106 as 
defined above; 

(B) an organic salt of Ca, in particular Ca-stearate, or an Inorganic salt of Ca; and 

(C) an organic salt of Mg. an inorganic salt of Mg. an organic salt of Zn or an Inorganic salt 
of Zn; 

with the proviso that the polyolefin Is polypropylene, when component (A) of the stabilizer 
mbcture is the compound 96-1, 96-11 or 100-A. 

The components (A), (B), (C) and optionally (D1) and/or (D2) may be added to the polyolefin 
either individually or mbced with one another. 

The sterically hindered amine compound (component (A)) is present In the polyolefin in an 
amount of preferably 0.01 to 5 %, in particular 0.01 to 1 % or 0.05 to 1 %, relative to the 
weight of the polyolefin. 

The organic or inorganic salt of Ca (component (B)) is present in the polyolefin in an amount 
of preferably 0.005 to 5 %, in particular 0.02 to 0.5 %, relative to the weight of the polyolefin. 

The organic or inorganic salt of Zn or Mg (component (C)) is present in the polyolefin in an 
amount of preferably 0.01 to 5 %. in particular 0.05 to 0.5 %, relative to the weight of the 
polyolefin. 
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The pigment (component (D1)) is optionally present in the potyolefin In an amount of 
preferably 0.01 to 10 %, in particular 0.05 to 1 %, relative to the weight of the polyolefin. 

The UV absorber (component (D2)) is optionally present in the polyolefin in an amount of 
preferably 0.01 to 1 %, in particular 0.05 to 0.5 %, relative to the weight of the polyolefin. 

The total amount of component (D3) (the pigment in combination with the UV absort>er) is 
preferably 0.01 to 10 %, relative to the weight of the organic material. The weight ratio of the 
UV absotber to the pigment is for example 2:1 to 1 :10. 

When the pigment used is titanium dioxide in combination with an organic pigment as 
described above, titanium dioxide is preferably present in the organic material in an amount 
of 0.01 to 5 %, relative to the weight of the organic material, and the organic pigment may be 
present in an amount of, for example, 0.01 to 2 %, relative to the weight of the organic 
material. 

The weight ratio of the components (A):(B) Is preferably 20:1 to 1 :5. 

The weight ratio of the components (A):(C) is preferably 20:1 to 1:5. 

The weight ratio of the components (A):(D1) is preferably 10:1 to 1:10. 

The weight ratio of the components (A):(D2) is preferably 20:1 to 1 :2. 

The weight ratio of the components (A):(D3) is preferably 10:1 to 1:10. 

The above components can be incorporated into the polyolefin by Icnown methods, 
for example before or during shaping or by applying the dissolved or dispersed 
compounds to the polyolefin, if necessary with subsequent evaporation of the 
solvent. The components can be added to the polyolefin in the form of a powder, 
granules or a masterbatch, which contains these components in, for example, a 
concentration of from 2.5 to 25% by weight. 
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If desired, the components (A), (B), (C) and optionally (D1) and/or (D2) can be 
melt blended with each other before incorporation in the polyolefin. They can be 
added to the polyolefin before or during the polymerization or before the 
crosslinking. 

The polyolefin stabilized according to this invention can be used In a wide variety 
of forms, for example as films, fibres, tapes, moulding compositions, profiles or as 
binders for paints, adhesives or putties. 

The stabilized polyolefin may additionally also contain various conventional 
additives, for example: 

1. Antioxidants 

1.t Alkylated monophenols. for example 2,6-di-tert-butyl-4-methylpheno!, 2-tert- 
butyl-4,6-dimethylphenol, 2,6-dMert-butyl-4-ethylphenol, 2.6-di-tert-butyl-4-n-butyl- 
phenol, 2,6-di-tert-butyl-4-JsobutylphenoI, 2,6-dicyclopentyl-4-methylphenol. 2-(a- 
methylcyclohexylH-6Hiimethylphenol, 2,6-dioctadecyl^-methylphenol. 2.4,6-tri. 
cyclohexylphenol. 2,6-di-tert-butyl-4-methoxymethylphenol. nonylphenols which 
are linear or branched In the side chains, for example, 2,6-di-nonyl-4-methyl- 
phenol, 2,4Hdimethyl-6-(r-methyIundec-1'-yl)phenol, 2,4-dimethyl-6'(l '-methyl- 
heptadec-r-yl)phenol, 2,4-dimethyl-6-{r-methyltridec-r-yI)phenol and mixtures 
thereof. 

1.2, Alkvlthiomethvtphenols. for example 2,4-dioctylthk)methyl-6*tert-butylphenot, 
2,4^ioctylthiomethyl-6"methylphenol, 2,4Hlioctylthiomethyl-6-ethylphenol, 2,6-di- 
dodecylthiomethyl-4-nonylphenol. 

1.3. Hydroqulnones and alkylated hydroqulnonefi for example 2.6-di-tert-butyl-4- 
methoxyphenol. 2.5-di-tert-butyIhydroquinone, 2,5-dMert-amylhydroquinone, 2,6- 
diphenyl-4-octadecyloxyphenol, 2.6-di-tert-butylhydroquinone, 2,5-di-tert-butyl-4- 
hydroxyanisole, 3,5-di-tert-butyl-4-hydroxyanlsole, 3,5-di-tert-butyM-hydroxy- 
phenyl stearate. bis-{3,5-di-tert-butyM-hydroxyphenyl) adipate. 
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1.4. Tocopherols , for example a-tocopherol, p-tocopherol, Y-tocopherot, 5- 
tocopherol and mixtures thereof (Vitamin E). 

1.5. Hvdroxylated thiodtphenvt ethers , for example 2,2'-thiobls(6-tert-buty1-4- 
methylphenoO, 2^'-thlobis(4-octylphenoO, 4,4'-thiobis{6-tei1-butyl-3-methylphenol). 
4,4Mhiobis(6-tert-butyl-2-methylphenol), 4,4'-thiobis-(3,6-di-sec-amylphenoI), 4,4- 
bls-(2,6-dimethyl-4-hydroxyphenyi) disulfide. 

1.6. Alkvlidenebisphenols. for example 2,2*-methylenebis(6-tert-butyl-4- 
methyiphenol), 2^-methylenebls(6*tert-butyi-4-ethylphenol), 2,2 -methylenebis[4- 
methyl-6-(a-methylc:yclohexyl)phenoq, 2,2'-fnethyleneb!s(4-methyt-6-cyclohexyt- 
phenol), 2,2'-methylenebis(6-nonyl-4-methyiphenol), 2,2'-methylenebis(4,6-di-tert- 
butylphenol). 2,2'-ethylidenebis(4,6-di-tert-butylphenol), 2,2*-ethylidenebis(6-tert- 
butyl-4-isobutylphenol), 2,2'-methylenebisI6-(a-methylben2yl)-4-nonylphenoll, 2,2'- 
methylenebis[6-(a,a-dimethylben2yf)-4-nonyIphenoIl, 4,4'-methylenebis{2,6-di-tert- 
butylphenol), 4,4'-methylenebis(6-tert-butyl-2-methylphenol), 1,1-bis(5-tert-butyt-4- 
hydroxy-2-methylphenyl)butane, 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4- 
methylphenol. 1,l,3-tris(5-tert-butyl-4-hydroxy-2-methylphenyl)butane, 1,1-bis(5- 
tert-t>utyl-4-hydroxy-2-methyli)henyl}-3-n-dodecylmercaptobutane, ethylene gtycx)! 
bis[3,3-bis(3'-tert-butyl-4'-hydroxyphenyObutyrate], Ws(3-tert-butyl-4-hydroxy-5- 
methyl*phenyOdicyclopentadiene, bts[2-(3'-tert-butyl-2*-hydroxy-5-methylbenzyl)-6- 
tert-butyl-4-methylphenyl]terephthalate, 1 ,1 -bis-(3,5-dlmethyl-2-hydroxy- 
phenyl)butane, 2,2-bis-(3,5-d}-tert-butyl-4-hydroxyphenyOpropane, 2,2-bis-(5-tert- 
butyl-4rhydroxy2-methylpheny()-4-n-dodecylmercaptobutane, 1 ,i,5,5-tetra-(5-tert- 
butyl-4-hydroxy2-methytphenyl)pentane. 

1.7. 0-. N- and S-benzvl compounds, for example 3,5,3',5'-tetra-tert-butyl-4,4'- 
dihydroxydibenzyl ether, octadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, 
tridecyl-4-hydroxy-3,5-di-tert-butylben2ylmercaptoacelate,trjs(3,5Kfi-tert-butyl-4- 
hydroxybenzyOamine, bis(4-tert-butyl-3-hydroxy-2.6-dimethylbenzyOdithiotereph- 
thalate, bls(3,5-di-tert-butyl-4-hydroxybenzyl)sulfide, isooctyl-3,5di-tert-butyl-4- 
hydroxybenzylmercaptoacetate* 
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1.8, Hvdroxvbenzvlated malonates for example dioctadecyl-2,2-bis-(3,5-di-tert- 
butyl-2-hydroxybenzyl)-malonate. di-octadecyl-2-(3-tert-butyl-4-hydroxy-5- 
methylbenzyl)-malonate, di-dodecylmercaptoethyl-2,2-bis-(3,5-di-tert-butyl-4- 
hydro)cybeii2yl)malonate, bis[4-(1 ,1 ,3.3-tetrarnethylbutyl)phenyl]-2,2-bis(3,5-dMert- 
butyl-4-hydroxybenzyl)malonate. 

1.9. Aromatic hvdroxvbe nzvl compounds, for example 1,3,5-tris-(3.5-di-tert-bLityl- 
4-hydroxybenzyl)-2,4,6-trimethyIbenzene, 1 ,4-bis(3,5-di-lert-butyl-4- 
hydroxyben2yI)-2,3,5,6-tetramethylbenzene, 2,4,64ris{3,5-di-tert-bLrtyl-4- 
hydroxybenzyOphenol. 

1 ,10i Tricing Cpmpounds, for example 2,4-bis(octylmercapto)-6-(3,5*di-tert-butyl- 
4-hydroxyanilino)-1.3,5-triazlne. 2-octylmercapto-4,6-bis{3,5-di-tert-biJtyI-4- 
hydroxyanilino)-1 ,3,5-tria2ine, 2-octylmercapto-4,6-bis(3^i-tert-buty!-4. 
hydroxyphenoxy)-1 ,3,5-tria2ine. 2.4.6-tris{3,5-dl-tert-butyl-4-hydroxyphenoxy)- 
1 ,2.3-triazine. 1 ,3,5-tris-(3,5-dl-tert-butyl-4-hydrDxyben2yl)i8ocyanurate, 1 ,3.5- 
tris(4-tert-butyl-3-hydroxy-2.6KJimethylberizyOisocyariurate, 2,4,6-tris(3,5<li-tert- 
butyl-44)ydroxyphenylethyl)-1 ,3,5-triazine, 1 ,3,5-tris(3,5-dI-tert-butyl-4. 
hydroxyphenylproplonyl)-hexahydro-1,3,5-triazine. 1,3,5-tris(3,5-dicyclohexyl-4- 
hydroxybenzyl)isocyanurate. 

Penzylphosphonat^g, for example dimethyl-2,5-di-tert-butyl-4-hydroxybenzyl- 
phosphonate, <liethyl-3,5-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl- 

3.5- dl-tert"butyl-4-hydroxybenzylphosphonate, dioctadecyl-5-tert-butyl-4-hydroxy3- 
methyiberuylphosphonate, the calcium salt of the monoethyl ester of 3,5-di-tert- 
butyl-4-hydroxyben2ylphosphonlc add, 

1.12, Acvlamlnophenofs. for example 4-hydrox^urantfide, 4-hydroxysteaFanillde, 
octyl N-(3,5-di-tert-butyl-4-hydroxyphenyl)carbamate. 

1.13. Esters of B-f3.5-di-tert-butvl-4 -hvdrDxvphenvnDroDionicacid with mono- or 
polyhydric alcohols, e.g. with methanol, ethanol, n-octanol. i-octanol, octadecanol, 

1.6- hexanediol, 1,9-nonanediol, ethylene glycol, 1 ,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris- 
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(hydroxyethyl) isocyanurate, N,N'-bis(hydroxyethyI)oxamide, 3-thiaundecanol, 3- 
thiapentadecanol, tiimethylhexanediol. trimethylolpropane. 4-hydFoxymethyl-1- 
phospha-2,6.7-trioxabicyclo[2.2.2]octane. 

1.14. Esters of B-ffi-tert-biJtv!-44ivdroxv-3-methv|phenvllDrt)Dtonic add with mono- 
or polyhydric alcx)hois, e.g. with methanol, ethanol, n-octanol, i-octanol, 
octadecanol, 1,6-hexanediol, 1,9-nonanediol, ethylene glycol. 1,2-propanediol, 
neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, 
pentaerythrltol, tris(hydroxy6thyl) Isocyanurate. N,N'-bls(hydroxyethyl)oxamide, 3- 
thiaundecanol, 3-thiapentadecano!, trimethylhexanediol, trimethylolpropane, 4- 
hydroxymethyl-1-phospha-2,6,7-trioxablcyclo[2,2.2]octane. 

1.15. Esters of B-(3,5-dicvclohexvl-4-hvdroxvphenvl^DroDionic add with mono- or 
polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol. 1,6- 
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris- 
(hydroxyethyOisocyanurate, N,N'-bis(hydroxyethyI)oxamld6, 3-thlaundecanol, 3- 
thiapentadecanot, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyl-1- 
phospha-2,6,7-trioxablcydo[2.2.2}octane. 

1.16. Esters of 3.5-di-tert-butvl-4-hvdroxvphenvi acetic add with mono- or 
polyhydric alcohols, e.g. with methanol, ethanol, octanol, octadecanol, 1,6- 
hexanediol, 1,9-nonanediol, ethylene glycol, 1,2-propanediol, neopentyl glycol, 
thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris- 
(hydroxyethyOisocyanurate, N,l^-bls(hydroxyethyl)oxamlde, 3-thiaundecanol, 3- 
thiapentadecanol, trimethylhexanediol, trimethylolpropane, 4-hydroxymethyl-1- 
phospha-2,6,7-trioxabIcydo[2.2.2]octane. 

1.17. Amides of B-f3.5-di-tert-butvl-4-hvdroxvDhenvl^Droplonlc add e.g. N,^4'- 
bis(3,5-di-tert-butyl-4-hydroxyphenylproplonyl)hexamethyienediamine, N,N'- 
bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)trimethylenediamin6, N,N'-b!s(3,5-di- 
tert-butyl-4-hydroxyphenylprop[onyl)hydrazine. 



1.18. Ascorijic acid (vitamin C) 
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1.19. Aminic antioxidants, for example N,N*-di-i5opropyl-p-phenylenediamine, 
N,N*-di-sec-butyl-p-phenylenediamine, N,N'-bis(1 ,4-dimethylpentyl)-p- 
phenyienediamine, N,N'-Ws(1-ethyl-3-methytpentyO-p-phenylenediamine, N.W- 
bis(1 -methylheptyl)-p-phenylenediamine, N,N'-dicyclohexyl-p.phenylenediamlne, 
N.N'-diphenyl-p-phenylenediamine, N,N'-bis(2-naphthyI)-p-phenylenediamlne. N- 
isopropyl-N'-phenyl-p-phenylenediamine, N-(1 ,3-dimethylbutyl)-N'-phenyl-p". 
phenylenediamlne, N-(1-methyiheptyl)-N'-phenyl-p-phenylenediamlne. N- 
cydohexyl-N'i3henyli3.phenylenediamlne,4-(p.toluenesulfamoyOdiphe 
NK-dimethyl-N,N'-di-sec-butyl-p-phenylenediarnlne, diphenylamine, N-alfyldiphe- 
nylamine. 4-isopropoxydiphenylamlne, N-phenyl-1-naphthylamine, N-(4-tert- 
octylphenyl)-1-naphthyiamlne, N-phenyl-2-naphthylamine, octylated dl- 
phenylamfne, for example p,p'-dl-tert-octyldiphenylamine, 4-n-butyIamtnophenol. 
4-bulyrylamlnophenol. 4-nonanoylamino-phenol, 4-dodecanoylamtnophenol. 4-oc- 
tadecanoylaminophenol. bis{4-methoxyphenyl)amine, 2,6-cn-tert-butyl-4-dimethyi- 
amlnomethyiphenol, 2,4'-diaminodiphenylmethane. 4,4'-diamlnodiphenylmethane, 
N»N,N',N Metramethyl-4,4*-diamlnodiphenylmethane, 1 ,2-bis[(2- 
methylphenyl)amino]ethane, 1 ,2-bis(phenyfamlno)propane, {o-toIyl)blguanide. 
Bis[4-(1'.3'-dimethylbutyOphenyl]amine. tert-actylatedN.pheny|.1-naphthylamlne, a 
mixture of mono- and dialkylated tert-butyl/lert-octyldlphenylamlnes, a mbciure of 
mono- and dialkylated nonyldiphenylamlnes, a mixture of mono- and dialkylated 
dodecykJiphenylamines, a mixture of mono- and dialkylated isopropyl/isohexyldl- 
phenylamines, a mixture of mono- und dialkylated tert-butyldiphenylamlnes. 2.3-di- 
hydro-3,3-dimethyl-4H-1.4-benzothia2lne, phenothiazine, a mixture of mono- und 
dialkylated tert-butyl/tert-octylphenothiazlnes, a mixture of mono- und dialkylated 
tert-octyl-phenothiazlnes, N-allylphenothlazin, N,N,N',N'-tetraphenyl-1,4-dlamlno- 
but-2-ene, N,N.bls(2A6,6-tetramethy|.p?perid-4-yl-hexamethylenedlamlne. 
bis(2.2,6.6-tetramethylplperW-4-yl)sebacate, 2,2,6,6-telramethylpiperldin-4-one, 
2,2.6,6-telramethylpiperidin-4-ol. 

2. UV abso rbers and light stabilisers 

Nl(?kel compounds, for example nickel complexes of 2^.thio-bls-I4-(1,1,3,3-tetra- 
methylbutyl)phenol], such as the 1:1 or 1:2 complex, with or without additional 
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ligands such as n-butylamine, triethanolamine or N-cydohexyldiethanolamine, 
nickel dibutyldithiocarbamate, nickel salts of the monoalkyi esters, e.g. the methyl 
or ethyl ester, of 4-hydroxy-3,5-dl-tert-butylbenzylphosphonlc add, nickel 
complexes of ketoximes. e.g. of 2-hydroxy-4-meth^phenyl undecylketoxime, 
nickel complexes of 1-phenyl-4-Iauroyl-5-hydroxypyra2ole, with or without 
additional ligands. 



3. Metal deactivators, for example NK-diphenyloxamide, N-sallcylal-N*-sa!icytoyl 
hydrazine, N.N'-bis(salicyloyl) hydrazine, N,N*-bis(3,5-di4ert-butyl-4-hydroxy- 
phenyipropionyl) hydrazine , 3-salicyloylamino-1^,4-triazole, bis(benzylidene)* 
oxalyl dihydrazide, oxanilide. isophthaloyi dihydrazide, sebacoyi bisphenyt- 
hydrazide, N,N'-diacetylad!poyl dihydrazide, N,N'-bis(salicyloyOoxalyl dihydrazide, 
N,N'-bis(salicyioyl)thiopropionyl dihydrazide. 

4. Phosphites and phosphonttes. for example triphenyl phosphite, diphenyl alkyi 
phosphites, phenyl dialkyi phosphites, tris(nonyiphenyO phosphite, trilauryl 
phosphite, trioctadecyl phosphite, distearyl pentaerythritol dtphosphiite, tris(2,4-di- 
tert-butytphenyl) phosphite, diisodecyl pentaerythritol diphosphite, bis(2,4-di-tert- 
butylphenyl) pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4-methylphenyl)- 
pentaerythritol diphosphite, diisodecyloxypentaerythritol diphosphite, bis(2,4-di- 
tert-butyl-6-methylphenyl)pentaerythritol diphosphite, bls(2,4,6-tri8(tert- 
butylphenyl)pentaerythritol diphosphite, tristearyl sorbitol triphosphite, tetrakis(2,4- 
di-tert-butylphenyl) 4,4-biphenylene diphosphonite, 6-lsooctyloxy-2,4.8,10-tetra- 
tert-butyl-1 2H-dibenz[d,g]-1 ,3,2-dioxaphosphodn, 6-fluoro-2,4,8,10-tetra-tert-butyl- 
12-methyl-dibenz[d,g]-1 ,3,2-dioxaphosphocin, bls(2,4-dl-tert-butyl-6-methyl- 
phenyl)methylphosphite, bis(2,4-dt-tert-butyl-6-methylphenyl)ethylphosphite. 

5. Hvdroxvlamines. for example, N,N-dibenzylhydroxylamine, N.N-diethylhydroxyl- 
amine. N,N-dioctylhydroxylamine, N,N-dilaurylhydroxylamine, N.N^tetradecylhy- 
droxylamine, N,N-dihexadecylhydroxylamine, N,N-dioctadecylhydroxylamine, N- 
hexadecyl-N-octadecylhydroxylamine, N-heptadecyl-N-octadecylhydroxylamine, 
N,N-dialkylhydroxylamine derived from hydrogenated tallow amine. 
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6„ Nitrones, for example, N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl- 
nitrone, N-octyl-alpha-heptyl-nitrone. N-lauryl-alpha-undecyl-nitrone, N-tetratdecyl- 
alpha-tridecyl-nitrone, N-hexadecyl-alpha-pentadecyl-nltrone, N-octadecyl-alpha- 
heptadecyl-nitrone, N-hexadecyl-alpha-heptadecyl-nitrone, N-ocatadecyl-alpha- 
penladecyl-nitrone, N-heptadecyl-alpha-heptadecyl-nltrone, N-octadecyl-alpha- 
hexadecyl-nitrone, nitrone derived from N,N-dialkylhydroxylamine derived from 
hydrogenated tallow amine. 

7t Thigsyngmists, for example, dilauryl thiodiproplonate or distearyl thiodipro- 
pionate. 

8. Peroxide scavengers, for example esters of p-thiodiproplonic add, for example 
the lauryl, stearyl, myristyl or tridecyl esters, mercaptobenzimidazole or the zinc 
salt of 2-mercaptobenzimidazoIe, zinc dibutyldithiocarbamate, dioctadecyl 
disulfide, pentaerythritol tetrakis(P-dodecylmercapto)proplonate, 

9, Basic co-stabilisers, for example, melamine. pofyvinyipyrrolidone, 
dicyandiamide, triallyl cyanurate, urea derivatives, hydrazine derivatives, amines, 
polyamides, poiyurethanes, alkali metal salts and allcaline earth metal salts of 
higher fatty adds for example caldum stearate, zinc stearate, magnesium 
behenate, magnesium stearate, sodium ridnoleate and potassium palmitate, 
antimony pyrocatechoiate or tin pyrocatecholate. 

I. 0, Nllde^ting pqents, for example, inorganic substances sudi as talcum, metal 
oxides such as titanium dioxide or magnesium oxide, phosphates, carbonates or 
sulfates of, preferably, alkaline earth metals; organic compounds such as mono- 
or polycarboxyiic adds and the salts thereof, e.g. 4-tert-butylbenzoic add, adipic 
add, diphenylacetic add, sodium sucdnate or sodium benzoale; polymeric 
compounds such as ionic copolymers ('ionomers"). 

II. Rilers and reinfordno aoents. for example, caldum carbonate, silicates, glass 
fibres, glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and 
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hydroxides, carbon black, graphite, wood flour and flours or fibers of other natural 
products, synthetic fibers. 

12. Other additives, for example, plasticisers. lubricants, emulslfiers, pigments, 
rheology additives, catalysts, flow-control agents, optical brighteners. 
flameproofing agents, antistatic agents and blowing agents. 

13. Benzofuranones and indolinones. for example those disclosed in US-A- 
4325863. US-A-4338244, US-A-5175312. US-A-5216052. US-A-5252643, DE-A- 
4316611, DE-A-4316622, DE-A-4316876, EP-A-0589839 or EP-A-05911Q2or 3- 
[4-(2-acetoxyethoxy)phenyI]-5,7-di*tert-butyl-benzofuran-2-one. 5,7-di-tert-butyl-3- 
[4-(2-stearoyloxyethoxy)phenyl]benzofuran-2-one, 3,3'-bis[5,7-d!-tert-butyl-3-(4{2- 
hydroxyethoxy]phenyl)benzofuran-2-one], 5,7-di-tert-butyi-3-(4-ethoxyphenyl)ben- 
20furan-2-one, 3-(4-acetoxy-3,5-dImethylphenyl)-5,7-di-tert-butyl-benzofuran-2*- 
one. 3-(3,5-dimethyl-4-pivaloyloxyphenyl)-5.7-di-tert-butyl-benzofuran-2-one. 

Particularly preferred conventional additives are those listed above under items 1 and/or 4. 

Also the compound of the formula 



p 




is one of the preferred conventional additives which may additionally be incorporated into the 
polyolefin to be stabilized. 

The weight ratio of the total amount of components (A), (B), (C) and optionally (D1) and/or 
(D2) to the total amount of the conventional additives can be, for example, 100:1 to 1:100. 

The examples below illustrate the invention in greater detail. All percentages and parts are 
by weight, unless stated othenvise. 
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St^rically hindered amine comnounds used in th ^ following Fvam p [ac 1 ^ » 

(For the polymeric compounds, the mean degree of polymerization is indicated In each 
case.) 



CompQunri 
{*rinuvln 770) 



H,C. CH 



«-N^) O— C— (CH^— C— O { N-H 

H,C CHj H,C CH3 



Compound a^; 
(•Sanduvor PR-31) 



HjCO 



W— CH=C 



C O { N— 

Hfi CH, 
^CH. 

H,C CH, 



Compound ft^; 
(*nnuvin 622) 
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CH, 

LcHa O O 

II II 

>— < N— CHj-CHj-O— C— CHj— CHj-C- 
CH, 



-m, 



with mi being 5.1. 



Compound 84-1: 
(*Chimassorb 944) 



HN — C-CHg— C— CHj 
1 CH, CH, 

N 




with m4 being 4.5. 



Mixture of the compounds 96.1 and 96-11! 
(Preferably *Hostavin N30) 



-CHj— CH— CHj— N X I CHj 



°" H3C \jH, I 



(96-1) 
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with ni« being 3.9 and m,e* being 42 and the weight ratio of (96-1) to (96-11) being 4:1. 

Comaniin^ IfA-A; 

(^Jvasorb HA88 (Chemical Abstracts CAS No. 136 504-96-6)) 

A product obtainable by reacting an intemtediate product, obtained by reaction of a 

polyamlne of the formula (lOOa^) with cyanuric cWorlde. with a compound of the fomiula 

(100b-l). 



(CH,)^ NH (CH,)- NH (CH,)- NH, 

^ '3 ■« (iooa-|) 

H-N— C^H,-n (100b-l) 

H 



Compound "fn^-i- 
(Preferably •(Jvasil 299) 
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with m2i being 5.8. 



Compound 105: 
(•QoodiiteUV3150) 

H— N N— CHjCHj— N 

/V 
HjC CH, 




N^N 



ComDound 106: 
(*GoodriteUV3159) 

H.C— N N— CH-CH-— -N 
H,C CH, 




-'3 
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Example 1: Light stabilization of injection molded 2 mm polypropylene plaques. 

100 parts of polypropylene powder (melt flow index: - 2.4 g/10 min at 230*'C and 2160 g) are 
blended in a banrel mixer with 0.05 parts of pentaerythrityl-tetrakist3-{3,5-di-tert-butyI-4- 
hydroxyphenyI)propionate], 0.05 parts of tris[2,4-di-tert-butylphenyl] phosphite, and the 
stabilizer system indicated In Tables 1 to 3. Then, the blend is compounded in an extruder at 
temperatures of 200*' - 220*C. The granules obtained on extrusion and granulation are 
transformed into 2 mm thick plaques at 240**-260**C in an automatic injection molding 
machine. 

The plaques are mounted on sample holders and subjected to natural weathering In Rorida 
(45» South, direct, approximately 140 kLy>Vear). Perlodicalty, the carbonyl content of the 
samples is measured with an Infrared spectrophotometer. The exposure time con^esponding 
to formation of a carbonyl absorbance of 0.5 is a measure for the effidency of the stabilizer 
system. 

The values obtained are summarized In Tables 1 to 3. 

The synergistic effect of the two ooadditivs ((1) and (2)) is detemilned by a comparison of 
the calculated Tag value with the actually measured Tas value. The T©^ values are cjalculated 
on the basis of the additivity law (B. Ranby and J,F. Rabek; Photodegradation, Photo- 
oxldatlon and Photostabillzation of Polymers, Prindples and Applications, John Wiley & 
Sons. London, New Yoric. Sydney, Toronto, 1975, pages 418 and 419) according to the 
following equation: 

Expected stabilizing acliwty = Stabilizing activity of 100 % (1) stabilizing activi^ of 10 0 % (2) 

— 

There is a synergistic effect for the two coadditivs in question, when Tostr^r^Tosc^iaiM. 
Table 1: 

Sterically hindered amine compound: 0.1 % of the compound 81 
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Coadditiv 


^0.5 measured 

(kLy) 


Tojcdcutatad 

(kLy) 


0.1 %of Ca-oxide 


63 




0.1 % of Zn-hydroxide-carbonate 


81 

1 










0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Ca-oxide 


86 


72 


TaWpg; 

Sterically hindered amine compound: 0.1 % of the compound 84-1 


Coaddtttv 


measured 

(kLy) 


To^cDciMed 

(kLy) 


0.1 % of Ca-stearate 


88 




0.1 % of Ca-oxide 


150 




0,1 % of hydrotaldte (*t)HT4A) 


144 




0.1 % of Zn-hydroxide-carbonate 


136 










0.05 % of Ca-oxide + 

0.05 % of hydrotaldte (^HT-4A) 


180 


147 


0.05 % of Zn-hydroxide-carbonate 
0.05 % of Ca-stearate 


168 


112 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Ca-oxide 


172 


143 



Table 3: 



Sterically hindered amine compound: 0.05 % of the compound 81 
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UV absorber: 



0.05 % of the compound of the formula 
OH C(CH,), 



Coadditiv j 


* 0^ imsufBd 

(kLy) 


(kLy) 


0.1 % of Ca-stearate 


136 




0.1 %of Ca-oxlde 


102 




0.1 % of Ca-hydroxide 


149 




0.1 % of hydrotaldte (^HT-4A) 


127 




0.1 % of Zfi-hydroxide-carbonate 


121 




0.1 % of Mg-stearate 


216 




0.1 %ofZn-stearate 1 


200 




0.1 % of Mg-acetylacetonate j 


202 




0.1 %ofMg-oxIde 


176 




0.1 %of Zn-owde 1 


70 




0.1 % of Mg-hydroxide j 


146 




0.1 % of dolomite (*^icrodol Super) 


77 




0.1 % of Zn-acetylacetonate 1 


68 








0.05 % or nydrotalcite rDHT-4A) + 1 
0.05 % of Ca-oxide 


116 


114.5 


0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Ca-stearate j 


182 


128.5 



-72- 



0.05 % of Zn-hydroxide-carbonate + 
0.05 % of Ca-oxide 


175 


111.5 


0.05 % of dolomite ^icrodol Super) + 
0.05 % of Ca-stearate 


112 


106.5 


0.05 % of Mg-stearate + 
0.05 % of Ca-oxIde 


252 


159 


0.05 % of Mg-stearate + 
0.05%of Ca-hydroxide 


222 


182.5 


0.05 % of Zn-stearate 4 
0.05% of Ca-oxide 


166 


151 


0.05 % of Mg-acetylacetonate + 
0.05 % of Ca-oxide 


240 


152 


0.05 % of Mg-acetylacetonate -i- 
0.05 % of Ca-hydroxide 


248 


175.5 


0.05 % of Zn-acetylacetonate + 
0.05 % of Ca-oxide 


97 


85 


0.05 % of Zn-acetylacetonate + 
0.05 % of Ca-hydroxide 


126 


108.5 


0.05 % of Mg-oxide + 
0.05% of Ca-oxide 


148 


139 


0.05 % of Zn-oxide + 
0.05 % of Ca-oxide 


89 


86 


0.05 % of Ca-oxide + 
0.05 % of Mg-hydroxide 


137 


124 



Example 2: Light stabilization of polypropylene tapes. 

1 00 parts of polypropylene powder (melt flow Index: 2 g/1 0 min at 230*C and 21 60 g) are 
blended in a ban-el mixer with 0.05 parts of pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4- 
hydroxyphenyi)proplonate], 0.05 parts of tris[2,4-di-tert-butylphenyl] phosphite and the 
stabilizer system indicated in Table 4. Then, the blend is compounded in an extruder at 
temperatures of 180**- 220*'C. The granules obtained on extrusion and granulation are 
transfomned into films at 220°-260*'C in a second extruder equipped with a flat sheet die. The 
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films are cut into ribbons which are drawn to achieve a stretch ratio of 1 :6. The tapes 
obtained with this procedure are finally 50 fim thick and 2.5 mm wide. 

The tapes are mounted without terjsion on sample holders and exposed in a WEATHER- 
OMETER Ci 65 (Wade panel temperature 63±2«C. without water-spraying). Periodically, the 
tensile strength of the exposed tapes is measured.The exposure time corresponding to a 
loss of 50 % (Tso) of the initial tensile strength is a measure for the efficiency of the stabilizer 
system. 

The values obtained are summarized in Table 4. 

The determination of the synergistic effect of the two coadditivs is carried out as described in 
Example 1. 

Table 4: 

0.4 % of titanium dioxide (rutile) 



Sterically hindered 
amine compound 


TsDmaasurad 

(hours to 50 % retained tensile strength) 


0.05 % of 

Ca-stearate 

+ 

0.05 % of 

hydrotalcite 

(^HT-4A) 


0.1 % of 
Ca-stearate 


0.1% of 

hydrotalcite 

COHT-AA) 


TsOcilculited 


0.05 % of compound 13 


3360 


2150 


1920 


2035 


0.10 % of compound 13 


7600 


5600 


4300 


4950 


0.20 % of compound 13 


14500 


13500 


10000 


11750 
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Example 3: Light stabilization of compression molded 0.5 mm polypropylene copolymer 
films 



100 parts of unstabilized polypropylene powder (melt flow index: <- 6 g/10 min at 230'>C and 
2160 g) are homogenized at 200*^0 for 10 min in a Brabender plastograph vrith 0.05 parts of 
pentaerythrityl-tetrakis[3-(3,5Kfi-tert-butyl-4-hydroxyphBnyl)proplonate], 0.10 parts of tr!s[2,4- 
di-tert-butytphenyl] phosphite, and the stabilizer system indicated in Tables 5 to 8. The 
material thus obtained Is compression molded in a laboratory press between two aluminum 
foils for 6 min at 260*'C to a 0.5 mm thicic film which Is cooled immediately to room 
temperature In a water-cooled press. Samples of 60 mm x 25 mm are cut out of these 
0^ mm films and exposed in a WEATHER-OMETER Ci 65 (black panel temperature 
63i2^C, without water*spraying). Periodically , these samples are removed from the 
exposure apparatus and their carbonyl content is measured with an infrared 
spectrophotometer. The exposure time con^esponding to fonnation of a carbonyl absort}ance 
of 0.1 is a measure for the efficiency of the stabilizer system. The values obtained are 
summarized in Tables 5 to 8. 

0.1 % of Ca-stearate, 

0.1 % of Mg-stearate and 

0.1 % of the compound of the formula 




0.1 % of sterically hindered amine 


To.1 


compound 


(h) 


Compound 101-1 


3680 


Compound 100-A 


3200 


Mixture of compounds 96-i and 96HI 


2480 
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Compound 105 


2920 


Compound 106 


2600 


Compound 36<l 


3080 



Table 6: 

0.1 % of Ca-stearate, 

0,1 % of hydrotalcite (**DHT-4A) and 

0.1 % of the compound of the formula 




C(CH3), 



0.1 % of sterically hindered amine 


TO.1 


compound 


(h) 


Compound 101-1 


3680 


Compound 100-A 


3460 


Compound 106 


4400 


Table?: 




0,1 % of Ca-stearate, 




0.1 % of Mg-stearate and 




0.5% of TiOz (rutile) 




0.1 % of sterically hindered amine 


To.i 


compound 
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Compound 101-i 


4530 


Compound 100-A 


3340 


Compound 105 


3280 


Compound 106 


3320 


Compound 36-d 


3340 1 


Table 8: 

0.1 % of Ca*stearate, 

0.1 % of hydrotaldte (^HT-4A) and 

0.1 % of TiOa (rutile) 


0.1 % of sterically hindered amine 
compound 


To.1 
(h) 


Compound 101-1 


4120 


Compound 100-A 


4080 


Compound 105 


3905 


Compound 106 


3955 
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Claims 



1. A stabilizer mixture containing 

(A) a sterically hindered amine compound, 

(B) an organic salt of Ca or an Inorganic salt of Ca and 

(C) an organic salt of Mg, an inorganic salt of Mg. an organic salt of 2n or an inorganic salt 
ofZn; 

with the proviso that component (C) is Mg-hydroxide-caibonate. Zn-hydroxide-carbonate or 
dolomite, when component (B) is calcium stearate. 

2. A stabilizer mixture according to daim 1 wherein the sterically hindered amine compound 
con-esponds to a compound containing at least one group of the formula (I) or (II) 



in which G is hydrogen or methyl, and 

G, and Gj, Independently of one another, are hydrogen, methyl or together are a substituent 



L A stabifizer mixture according to daim 1 . wherein the sterically hindered amine compound 




(II) 



=o. 



is 



HjC CH. 




O C 



(CHj),— C O 



H3C CH, 



H— N > 
HjC CH, 




(13) 



H,C CH, 
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H,C CH, 
H,C CH, 



O O 

II II 
O — C — (CHj), — C — O 



H3C CH, 
■— ( N— CH, 
H,C CH, 



(14) 




CH=C 



II _A 

C 0-— ^ N— CH, 

/ MX CH. 



►^CH, 

C 0 ( N — CH, 

H,C CH, 



(36-d) 



CH, 

A"' f 

( N— CHa-CHj-O— C— CH,-CH,- 



CH, 



O 
II 



CH3 



(81) 



with mi being 5.1; 
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a product obtainable by reacting an intermediate product, obtained by reaction of a 
polyamlne of the formula (1 OOa-l) with cyanuric chloride, with a compound of the formula 
(lOOb-l). 



HjN (CH,)- NH (CH,); NH {CH^)- NH^ 




(100a-l) 
{100b.|) 



CH, 

I 

Si— O- 




with ma, being 5.8; 



(101-1) 



H3C CH3 
H— N N — CHjCHj — N 
HjC CH3 




N^N 



(105) 



or 
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H,C CH, 
HjC— N N— CHjCH^— N 
H3C CH3 




(106). 



4. A stabilizer mixture'according to daim 1 wherein'the organic salt of Ca is Ca-stearate. Ca- 
lactate or Ca-stearoyl-lactate and the inorganic salt of Ca is Ca-oxide or Ca-hydroxide. 

5. A stabilizer nnlxture according to claim 1 wherein component (C) is hydrotalcite, dolomite, 
Zn-hydroxide-carbonate, Mg-hydroxide-carbonate, Zn-oxide, Mg-oxide, Zn-hydroxide, 
l^g-hydroxide, Zn-stearate» Mg-stearate, Zn-laurate. Mg-laurate, Zn-acetylacetonate. 
Mg-acetylacetonate, Zn-acetate or Mg-acetate. 



6. A stabilizer mixture according to claim 1, wherein 
component (B) is Ca oxide and component (C) is Mg stearate, 
component (B) is Ca oxide and component (C) is Zn stearate, 
component (B) is Ca oxide and component (C) is hydrotalcite, 
component (B) is Ca hydroxide and component (C) is Mg stearate, or 
component (B>-ls Ca hydroxide and component (C) is Zn stearate. 

7. A stabilizer mixture according to daim 1, containing additionally 
(D1) a pigment or 

(D2)anUV absorber or 

(D3) a pigment and an UV absorber. 

8. A stabilizer mixture according to daim 7 wherein the pigment is titanium dioxide, zinc 
oxide, carbon black, cadmium sulfide, cadmium seienide. chromium oxide, iron oxide, lead 
oxide, an azo pigment, an anthraquinone, a phthalocyanine, a tetrachloroisoindonnone, a 
quinacridone, an isoindoiine, a perylene or a pyrrolopyn^oie. 

9. A stabilizer mixture according to daim 7 wherein the UV absorber is 
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a 2-(2*-hydroxyphenyl)benzotriazole» a 2-hydroxybenzophenone, an ester of 
substituted or unsubstituted benzoic add, an acrylate, an oxamide, a 
2-(2-hydroxyphenyl)-1 ,3,5-triazine, a monobenzoate of resordnol or a 
formamidine. 

10. A composKton comprising a potyolefin and a stabilizer mixture according to daim 1 . 

11. A composition according to daim 10 wherein the polyoiefin is polyethylene, 
polypropylene, a polyethylene copolymer or a polypropylene copolymer. 

12. A composition comprising a polyoiefin and a stabilizer mixture containing 

(A) a sterically hindered amine compound selected from the group consisting of 

the compounds 13, 14, 36-a, 36-b, 36-d, 96-1. 96-11, 100-A. 101-1, 105 and 106 as 
defined in claim 3; 

(B) an organic salt of Ca or an Inorgamc salt of Ca; and 

(C) an organic salt of Mg, an Inorganic salt of Mg, an organic salt of Zn or an inorganic salt 
ofZn; 

with the proviso that the polyoiefin is polypropylene, when component (A) of the stabilizer 
mixture is the compound 96-1, 96-11 or 100-A. 

13. A method for stabilizing a polyoiefin against degradation induced by light, heat or 
oxidation, which comprises incorporating Into tiie polyoiefin a stabilizer mbeture according to 
daim 1. 
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